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ABSTRACT , , 

Presented are 15 papers on the theory of evolution 
and the evoluti-on-creationism equal-tiaie controversy. The papers can 
be divided into three categories: (1) a set of papers dealing with 
legal or constitutional considerations; (2) a group of ^resolutions, 
official positions, and personal viewpoints; and (3) several 
semi- technical articles. Included are an article on the Tennessee 
^Genesis Lav,'*^a statement affirning evolution as a principle of 
science by the^Anerican Humanist Association, a presentation of, 
papers at a California Board of Education hearing of religious 
leaders* views on: the theory of evolution, and others. (BB) 
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Foreword 



' DuAA-ng ptz peat jj^ve tfzofu the. HatLomZ Ai>6ocAxition o£ Bioijogy 

^ Ing thz ikzoky^ zvdluX>idn, and tkz zvoZution-cAOjouti^^ 
tAmz^^ dontnjovzuy. THa^: compzndim n,zpfiz&znt& ah (ittmp:i^W^^pKo- 
vtdz, mdOi^ one, coveA, ZnioAfftation to an6vQe/^the, mjoAAXy o^ thoMz 

•1 ' ■ . ' - . ■* 

zmctinzyvt o^ Zam catting ioK mandcuto^ IndtaJ^iok o£ tht/bibJUcjoU^^ 
6to/uf 0^ cAexUlpn in ^zcondcvty school bloZogy cuMJLcuLol. Thi6 
m6 ^otiou)(Ld bjf a gzhe/voJUty qvJ^eA pwLod o^ 6ome, ^ouJi decodle^- 
Thin, ^ In thz latz 19606,\^^unflamzr^^ voJicQA WAz oncz again . 
hoAj^zd In idppon^ oi f^o^zd IncZuAlon oi blhliaal cAejvUonlam Xn 
puhtiz school blotogy tzxtbookb and zovju>^q^. 



. In ts/Jo i^tixijzj^ tkz ^Cjwk 6u{^icZzn;tly ^6t^ng t<f ottMct 

*. * ■ * ^ , • " 

. nCLtcomiidz attzntlon^ r ijfi' CaZiioH^^ giiidztinz6 caiJUng 

' : ' ' ' . ^ , ■ V. . — • ■ 

^oA. A^Yidbi^^n pl.^imdqmz o/izatLon^odt/iinz Jin ^clj^ncz tzxtr 

' • . , "* ' ■ * ■ ' • 

6oofe6 i^viz liotJty dzbatzd, ^and in Tznnz66zz wkzAJZ a htatz Zm oxxXXr 

' ^ ' / ' " ■ ' ' . ' -v ' , . " • 

Jjig l£o^ -zqual t^uzatrnznt ojj blbtiaal cZojatipn In , biology tzxtbook6 
■ ^ . ; . 

' chaJU^^ in .tkz ^zdzJtaZ couAX6 and iomd io bz unnoyi&tltii- 

' tionaZ. Tkz A^^ocAxiution o^ SioZogyJzdchzJ;^ um^invoZvzd 

in both 0^ tkz&z Mtajation&. • - * » . 



A6 a fiZ6uZt'oi NAJBT^6 axitivz Znvolvem^yit, thz A66ocAMtion be:- 
Qjamz^thz KzcZpiznt tette/u {/vom school booAd mmboM, poAentA, 
tzQU^tautou, stiiz 6(iizncz izacJiM^, and iyiZoAUtod CAJtLzzyLS, att 

^^!f ^ gene/LoZ ncutuAz {^•e/, "pteaie 6zml alt tkz ^iomcutton 
yoa havz^^) ,_and AZ6poyi&Z6 ^AzqueMZtf Azqu/Uizd 6ub6tcMtLaZ tunz 
and txpeyisz. . . ' 

Tki6 aompej^idam doz6 not n,zpnJL^znt ^'att thz in^oAjmtion voz - 
' feave" on tkz tkzonjj OjJ zvoZjutijovi, on. thz zvoJbju(UxiYi-cJi2j^^ 
^ ^ tquaZ'tanz^^ contnjovitn^tA ^HovozveJi, it doz6 inoZixdz a 6uiiZcizntZtf 
uUdz vaJLczttf OjJ oAXyijdLz^ 'a^ to piDvidz onAmn^ to^mp6t 

qaoAtioYL^ Kzczlv^t^by NABT. Aj^Exzojutivz VlnzcZon, o^ tkz K660CAj0i- 
twin, and AjZ6pondznt to mqad>t6 f^oK in^o/imation, I 'a66tmz iuZZ 
hs^pon4ibiUty^^^on'6QZzct<^ tkz. contznts^ o^ tkU compzndUm. 

N ^ V • - . •■ . . ^ 

Thz contznt6 coutd bz dlvidzd into th/izz majon o/JutzgonAjz^i . 
iiut, a 6zt 0^ papzAA dzaJUng uiitk IzgaZ ok QjovAtltJuJMjmJi con" ' 
^idznjOtAjbn&j ^zzond, a gwap o'^ njz&olLUtionA , o^^ixuaJt poujUjon6, 
and:pzn^onaZ vizi^int6; and thOid,- 4>zvznaJL /^2mi-tZ(ihnixijat oAticZzA 

Pz^p^y ^tkz bz&t ii 6aved to Za6t, a6 I ^tAjongly nzcormznd thz 

. * -I 

nzjode/L not oveAtbok thz ^^inaZ {^ouA^AjbuitkM 'by Hoonz, Cloud, ^ 

• / ' . ■ 

M<^zn, and AZzxandzJH^. 

. ■ ■ ' ' ' - - • . • '■ ^- ■ . . ' 

Tkz Nationat A660(iAjation o^ Biology Tzadhzu, a pnx) ^z&^ionajt 



the. thzofuj oi zvoZu;Uon ok the. ''equaZ-timz" contKoveAsy. HoweveA, 
bt£ ociiQyii, MAST ha& cZeoKZy mveaZzd Zt6 po/>^on; I.e., 
the/ie l& ncA^eA iclzyvU^ yiok conatUuUonaZ Kea&on ion. IncZa- 
ilon oi iimdamtntalUt KeJUglouA doctnim In biology cuuwicjuloi, 
and thz A&iociatlon acjtivaly oppo6e& attempts to mandate 4uc/i 
IncZailon. ThU compendium, th(iAeiofie., x.ncJbjde& only pfi^&enta.- 
tlom that axe, i>^ZY\tl{^QAUjy iouyid, and vlmpolnta that &appoJit 
the t^axikLng OjJ bloZogy a^ a 6cA.ence, . 

' t uil&h to aaknowZzdgz, uxUk thanks, tkz {olZomng zdUo/u and 

pabtai(vtion6 ^o^ providing ^phA.nt peAml64^on: 

VERSPECnVES W BIOLOGY AND MEVICINB ' 
Vk,- JUjcJnaAd I. Landau, Editor 
UniveA&lt:y o^ Chicago Vn.zi>& 
5 SOI South EIU6 Avenue 
Chiaigo, lZtin.ol& 60637 

THE HUS^ST "' 
Vk. VauZ Kafitz, Editor 
923 Ken&Zngton Avenue - ■ - 

Bu4iaZo,_NeiO Vonk 14215 • 

BSCS NEUSLETTEH \ 
Mk. Gzofige M. CZjOAk, EdUoK 
P.O. Box 930 
BouZddJi, Colofiado $0306 

THE AiERICAN BIOLOGY TEACHER ' . * 

Vn, Joan G. OieageA, Edit on 

3001 Nonth BeauAegand Street * > / 

AtexmdnAJi, Virginia 2Z311 ' 



In the event the n&adeA KequAJveA additional cldta on the "equal- 
time" contfuovQA^y, ok doAlfieA Incarnation about the National 



A&60(Uat^n oi Biology Tejoche/U^, it& palMj(iCLtion& , pnjoghnmi, 
' and 'pvJipo62A, uvUtt to thz A66ocAJvUon^ 4^ kojOLdquantoA^ at 
\ 11250 TiogeA Bacon V^vz, ^z/>tOYi, VaJiqIyUjo, 22090. 
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The Constitution and Creationism 



Frederic S. C;Lercq 



Reprinted with permission from The AmeTxcan Biology Teacher, March 1974, 
(Vol. 36, No. 3). 

\ - . 

In ^ctrtt yoA^ many 6tatz^ have, experienced attmpt& Xo le.gl6lcitivzZy vfmidatz 
.. "equot -frcwe" iJor cAzatiovyUt doat/Une in biology tzxtbooki and othoA cZajb^njDom 
mo^e/uo^. The ojuMioK di4>zu66z6 tkz possibility thojt incJtu^ion Such i^anda' 
mM^atUt /(2Zi^iou& doci/iim lacJis any Izgitunatz Statz int2A.zst and ~th2/LzioAz 
violates guaAantee/> ^ound.in the. establishment, <J^e exvuUse, pcee Speex^k, 
and duz p^ae^s clauszs o^ the Constitution. 



As a national Issue, the teaching 
of evolution. In^ the public schools 
appeared to have been pat to rest with 
the celebrated Scopes trial In Teimes-^ 
see, 'almost half* a century ago,_ Wien 
the Supreme Court finally invalidated 
a state "antlevolutlon" law, in Epper- 
-soh V. ArkanseuSr Justice Black in his * 
concurring bpintion seriously ques- 
tioned whether the case presented a 
genuinely justlclableicase or contro- 
versy, inasmuch as there had "never 
been a single attempt by the State to 

* enforce it" and for "nearly 40 years 
after [passage] the law has slumbered 
on the l)ooks as thbxigh dead," 

EvolutloTv as a rellglopolitical 
issue — :fraoght with -all'its potential 
for religious ^ f ragrcntation and social 
discord — is now being revived fnd 
politicized by various groups of re- 
ll^glous fundamentalists who espouse a 
"creationist" posiJ:ion* Creatiqxiists 
are making a determined effort to re- 
place^ the theory of evolution in pub- 

. lie school science textbooks^ wltk the 
doctrine of Divine o;r Biblical crea- ^* 
tion or its protean "sclcnrffeif ic" 



counterpart, special creation. At the 
^ very leak t, creationists hope to di- 
lute the theory' of evolution to the 
level of hypothesis or speculation and 
to win equal time for the doctrine of 
s^cial.<:reation. 

A Potent NatiQnal Moveiaent ^ 

Recent events suggest that the cr^ 
ationtst movement is both potent and 
truly natljdnal in scope. In Califor- 
nia, the :*cience: curriculum guidelines • 
fo^gublic schools were modified hy a 
sympathetic state bo^rd <Sff education 
^to iaccommodate the^creationist pcfsi- 
/ tion. Science textbooks for use in 
_.the public schools of California are / 
being edited t<vjdilute passages on ^ ^ 

volution. Ci^cationistis almost suc- 
ceeded in Jj^ting express recognition ♦ 

' their beSefs iiv science textbooks 
xu California public school's. ' In Teh--^ 
nesse4, a law has'bec^ passed that . 
reqtiires inclusion of the Biblical • 
account •of creation in biology text- 
books us6d In the public schools. ^Le- 
gislation to require treatment of 



creationist doctrine in science text- 
books was also introduced in state i 
. legislatures in Colorado, Michigan, ' 
Washington, and- Georgia. Some local . 
school boards-, such as that of Colum- 
bus, Ohio, have passed resolutions 
to require inclusion of the creation- 
ist position- ^ In Texas a creationist * 
campaign won important .concessions 
from the-sta'te board of education. 
Active, creationist campaigns are also 
being conducted in Louisiana, Indiana, 
Florida, Illinois, Virginia, and Pen- * 
tisylvania,. among other states. JCre- . 
ationists have threatened to seek 
relief from the courts unde^^ctke Free 
Exercise Clause, although the^irst \^ 
skirmish resulted in dismissal for ^ * 
failure to state a claim. .Intensi- 
fied .creationist efforts _pan "be. ex- 
pectecf* in state legislatures and be* 
fore sta^e and local board? of educa-^ 
tion across the nation. 

A creationist press has been or- 
ganized, to arouse the public aod to 
Supply the demand for public school 
textbooks bearing a creationist im- 
primatur. Of even greater potential* 
significance is the possibility that 
national school textbook publishing 
companies will edit school textbooks 
to accommodate*^ the creationist po- — ^ 
sition. 

Ultimately, the issues raised in. 
the controversy over science teach- 
ing and textbooks will probably have 
to be resolvedo,n the courts. Liti- 
g^tion in California has thus far \ 
been forestalled^ as ^a result l^f a <^ 
tenuous, and perhaps temporary, 
settlement* The issue wiilTbe liti* 
gatfkd first in Tennesse^ where the 
National Association of Biology 
Teachers ari^^ other, Aindividual 
plaintiffs filed suit on 28 December . 
19^73, contesting;^ the inclusion of 
creationist doctrine in all biology 
textbooks used in the "public schools. 

"\ffhat Is At Issue~On Both Sides? 

The science 'teaching and textbook y 
controversy, like many other issues 
arising under the religion clauses 
of the First Amendment, involves 



tension bet;ii7een the Establishment and 
Free Exercise clauses. The scientific 
community geneiftlljT^egarJs'^^tfijfc doc- 
trine of special creation -as nonsci- 
errtific and religious, "^nder this 
' view, the inclusion of creationist 
d6ctrine in science classes would 
amounf to an establishment of religion, 
which is proscribed h^y the First Amend- 
ment. State legislation or adminis- 
trative regulations that require fhe 
teaching of creation doctrine or the 
incj-usion of 'creation doctrine in 
•textbooks woujLd raise substantial Free 
Exercise questions for many teachers ^ 
and students- 

Creatiotiist leacfers and. fundamen^ 
talist parents see the issue from a 
quite different perspective. For them, 
present science teaching and teaching 
materials amount to an' establishment 
of a **secular ireligion'V and interfere 
with the ' free exercise of the re- 
vealed truths fundamentalist . 
religion. , 

In Epperson v^I" Arkansas the S. 
Supreme Court held that state ^legisla-\ 
tion' cannot^jDe justified by conside2:a- 
tions of s'tate policy resting solely 
on/'*the religious views of some of its 
citizens.'* The Court invalidated the 
Arkansas antievolution statute because 
it was "clear fundamentalist sec- 

tarian ^onyiction was and is the' law's 
yeason.for existence." The original 
ren9essee antievolution law had "can-' 
/didly. stated its* purpose: to make it 
un^lawf ul 'to teach ^ any theory that 
denies th^ storv o£ Divine, Crea^tion 
. of man as taugnt in the Bible and to 

teach that man has descended from a 
•slower oVder of anim^ds. Although the^ 
Arkansas law was "lesS"^e3?plicit" in 
religious referent^ than the Tennessee 
law,^ thy Epperson Coprt had "no doubt ^ 
that the mo£ivation for tjie law 'was 
the s^e-t to Suppress the teaching of 
a^ Divine Creatioji\,of man." The Epper- 
*son Court conclucied: ' / 

Arkansas'* law^canuot be defendetJ^ 
as an act of religious' neutrality. 
Arkansas- did not seek to excise 
from the curricula aj^ its schools 
.and universities all dispussion of 
the origin of man. The Ig^^ effort 



was confined t.o an^a t tem pt -h 
tlot Out a partici>aflnr*Vheory 



^ ^becdbse of it^^upposed con- , 

flict with^tTife Biblical ^account-^ — 
literally read. 

The '^'revived creationist thru6t to*, 
win' '"equal time*' for creationist doc- 
• trine rather than pursuing the strat- 
egy of the 1920s to ''blot out" evolu- 
tion may well bave been conceived as 
• a response tp Epperson^ Although 
"equal time" and "^ir play"^ have 
far mor^ public appeal than the 
simple" negativism of the /f undamenrv. . 
talist movement of the 1920s, one 
biologist recently -pointed out that ^ 
the "basic problem still remains, 
however: — religion is not-^cience." 

The Right t^Knwledge 

Another important constitutional 
^value implicit in Epperson is that 
in'piublic educational institutions 
no Religious group should be allowed 
to blot out^a segment of knowledge 
"deemed to conflict with a particu- 
lar religious doc^ine." A fortiori, 
no religious^ group should be allowed 
tp compel inclusion of a segmeni; of 
its. particular religious doctri'ne in 
the} public-school curriculum. 
' ^An^ ^ditipnal important .constitu- 
tional value outlined by Epperson 
is the right>qfthe individual "to . 
engage in any oF^the common occupa- 
tions of' life and to Acquire useful 
knowledge;" This right to be free 
of "'arbitrary' restrictions upon ^ ^ 
the freedom of teachers to* breach 
and of studeitts to learn" i^ secured ' 
by . the Due Process ClaAse o^ the ^ 
14th Amendment. ' 
. ___^,jriie ""Epperson Court explored the 
questions of vagueness and frea- 
speech but declined to base its 
holding on either ground. The 
Court 'considered of "no moment" un-. ' 
certainty over whether the Arkansas 
statute "prohibits 'explanation' of , 
the theory of evolution or merely 
forbids teaching that the theory is 
true," because "xmder either inter- 
pretation of its language the 
statute cannot stand." Thus, Epperr- • 



\ 



SOT), does not bode well for recent leg- 
islative and administrative proposals 
- that,^ consistent with present crea- 
tionist policy, are aimed not at a 
prohibition on the teaching of evolu- 
tion but rather at a prohibition on 
oral or written representations that 
the theory of evolution, is "true" or 
"scientific fact." The ^question in 
the sci-ence teaching and textbook con- 
troversy is whether or not oral or 
written communication regarding the' 
doctrine of special creation in public 
school science classes constitutes 
"religious activity." ^ . . ' ' 

Although the Bible or Biblical doc- 
trines are constitutionally appropri- 
ate jLn objectiye courses in religion, 
literature, br history, their qse in 
science courses probably raises in- 
surmountable problems under the Estab- 
lishment Clause. The National ^Academy 
of Sciences recently enacted .a reso- 
lution which declared .ilvat 

" the essential procedural founda- 
tions of science exclude appeal 
to supematur^ causes' as a con- - 
cept not susceptible to /Valida- 
tion by objective criteria; and 
. . .religion and^ science are*:. . 
separate and qtutually exclusive 
realms of human thought whose 
presentation in the same context* 
leads to misunderstanding of 
both scientific theory and re- 
ligious belief; and [that] There- 
fore. . .public school science>>^» 
texts [should] be limited zo the 
exposition 'of scientific jnaitter. 
The Free Exercise and Establishment 
clauses forbid two quite different 
kinds of governmental encroachment upon 
religious' freedom. The purpose of ^the 
Free Exercise Clause is "to, secure " 
liberty in the individual by prohibit- 
ing any invasions thereof by civil 
authority." The distinction between 
the two religion clauses is -that a 
violation of the Free Exercise Clause 
is. predicated on coercion. To deter- 
mine the constitutionality of state ' 
action that allegedly impinges upon 
^ree exercis:e of religion, the courts 
resort to a ba-lancing process, in which 
the interests of the state- are compared 

i 
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or weighed in relation to- otlier fun- 
damental rights ^nd interest/^ that< 
^iiiay be affected. ( 

The Free-Exercise Question 

The free-e;xercise questi0n arises 
in two different- contexts ,in the con^- 
troversy. over science teaching and 
-textbooks ip the pub.lic schools. 
First, the doctrine of special 
^creation a nor? :entific, religious 
doct/rine, the :er^ •:iing or study of 
which could not constitutionally be 
required by the state in science 
. courses? Second, does an opposition ' 
to the teaching or study \Df evolu*- 
^ion,' "if grounded upon sincere re-^ 
ligious r^elief ,' provide a basis for 
the exemption of students from com- ^ 
pulsory science or biology classes? 
^ . It is weir settled that the Free 
I ^ Exercise Clause 'is violated by state- 
imposed prayers or^Bible reading in 
the public schools, because of the 
religious character of these prac- 
tices. Nof^may a state require an 
applicant lor public office to sweat- 
er affirm a belief in a deity, ber- 
ceuse such a religious test "uncon- 
stitutionally invades the appel- < v 
lant's freedom of belief and .re-^ 
ligion." In Torcaso, the Court 
rep'eated and reaffirmed what it 
had said in Cantvell arid Epperson: 
"that neither a State nor the Fed- 
eral Government can constitution-* 
ally force a person *to profess a 
belief or disbelief in any re- 
ligion.'" 

State legislation to require 
% consideration of Biblical or re- 
ligious explanations of creation 
in the science curi^cula of public 
schools raises Substantial ques- 
tions,- under the Free Exercise 
Clause, that any student or facult;y 
^ mj^ti^r whbse religious freedoms 
were infringed would have standing 
to challenge. The place of the 
- Bible "ap an instrument of reli- 
gion cannot be gainsaid." Biblical 

-or ottter divine explanations of 

creation engrafted upon the science 
curricula of public schools assuine 
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a religious function of th^ character 
disapproved in Schempp, Engle, and 
McCollxm. Also, whatever 'legitimate • 
"state interest there may be in . 
acquainting students with Biblical or 
other divine explanations of creation 
can be^ served by means that do jiot of- 
fend the Free. Exercise Claus^; fi)r ex- 
ample. Such explanations may be presen- 
ted objectively in a course in th^ 
sociology of religion, history of re- 
ligion, oj 'comparative religion - 

The teaching of the^doctrine of 
special creation apart from any Bibli- 
cal referents may likewise offend the 
Free Exercise Clause. Special creation 
is a supernatural doctrine that presup- 
poses a creator, the existence of 
. which is empirically unverifiable. Be- 
' cause acceptance of the doctrine of 
special creation must be a matter of 
faith^ -it is a'religious doctrine, the 
teaching of which in the public schools 
presents. insurmountable obstacles under 
,both the. Free Exercise and Establish- 
^ment clauses of the First Amendment. ^ 
Allegations of fundamentalist par- 
ents that the teaching of evolution. to 
their children violates their funda- • ' 
mental parental rights and their free- - 
dop^f cojiscience present a claim that, 
^>in the opinion of this writer, 'raises 
equally substantial questions under the 
Frefe Exercise Clause. In Schempp the 
Court was- confronted wfth a' claim that 
"unless tihese religious exercises are 
permitted a /religion of secularism^ 
is established in the schools." Al- 
ythough, the ph5;:ase "religion of secular- 
ism", may be a semantic red herring, t^ie 
claiin raises far more difficult probA 
lemsin the present context than in 
Schempp, " : - 

In his concurring opinion in Bar- ^ 
nette Justice Murphy declared that 
"[ojfficial compulsion to affirm what 
is contrary .to one* s religious beliefs ' 
is the antithesis of freedom of wor- 
ship... ." By the same rationale it 
could be contended that the Free Exej^ 
cise Clause would be^violat'ed by com- 
pelling students to stu^y science texts 
presenting data that tend to support ' 
the theory of evolution, if' the effect 
of such study is to interfiere with or 
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destroy 'belief in religious doctrine 
Inculcated in the home or the church i 
Religious beliefs founded upon a, 
literal interpretation of Genesis^^- 
that the Earth was created in seven 
days or that Noah's flood was an 
historic event — are deserving of as . 
much protection as the beliefs of 
th^ Jehovah's Witnesses, which were 
protected in Barnette. 

k 

Parent^ and Children 

h 

' Most people in this country who 
subscribe to religious beliefs have 
developed belief systems that are 
either compatible with' oir are pre- 
served in a sphere of the mind 
.apart from the data, hypotheses, 
theories, and laws of science. The 
study of evolution in the public 
schools raises no free-exercise 
questions for them or their chil- 
dren. But for a minority of funda- 
mentalists, the study of evolution, 
like the Wisconsin compulsory 
school-attendan$:e law in Yoder, 
does interfere with the freedom 
.V.to act in accordance with... 
sincere religious belief." In 
Yoder the Court exempted Amish 
children who had ^mpleted the : 
eighth grade and Vere participating 
in the "long established ^Amish] ' 
program of informai vocati<>tial 
Wucation" between the ages of 14 
and 16 years from an otherwise law- 
ful and generally applicable re- 
qxiirement that children attend 
school tm til age 16. The study o^f 
evolution data and theory by certain 
children of fundamentalist;^ parents 
may, as in' yoder carry with ir^the 
danger of censure by the church com- 
munity, and threat to the salvation 
of parents and children. 

In Yoder the Court rjecognized 
that "the va_lues of parental direc- 
tioQ. of the religious upbringing and 
education of their children in their 
eSrly and formative, years have a 
high place in our society." The 
"traditional interest ot parents, 
with^espect to the religious up- 
bringing of their children" can 



l^utweigh even t'he strong state interest 
in universal education, provided par- 
ents "in the words of Pierce ^ 'prepare 
[their children] for additional obliga- 
tion.'" There may be parents' who, as 
a yesult of deep religious conviction, 
' feel themselves as much threatened by 
. the study of evolution by th^ir chil- ' 
dren as the Amish felt threatened by 
the compulsory-attendance law. Is the* 
justification for "hydraulic insistence 
on conformity to majoritarlan standards' 
any less in the "case of 'the f undamen- - 
talis t parent who on religious grounds 
Qbjects to the study of evolution than 
^ ^ in the case of. the Amish parent who on 
similar groxmds objects to ^compulsory 
education beyond the eighth grade? 

Perhaps the social policy most con- 
sistent with the Free Exercise airtd 
Establishment clauses would permit ex- 
emptions from science courses (or por- 
tions thereof) of children whose par- 
ents request on religious grounds that 
their children be excused. The cur- 
tailment of, etiiployment and earnings . 
potential, educational opportxmities, 
and attainable lifestyle of children 
excused from biology or science classjes 
ig not nearly so drastic 5«irthose who 
.do not i^go beyond the eighth g?J 
Such exemptions or excusals could fore- 
stall political efforts by fundamen- 
talists to compromise .the academic in- 
tegrity. of science textb ooks a nd 3e- 
politicize the present controversy. ' If ^ 
accommodation with the interests of 
,fiindamentalist parents could be realized 
by exctising their children from some or 
all science classes, then the estab* 
lishmenn and free-exercise claims as- 
serted by the majority to tT)e free of 
creation doctrine in science teaching 
and textbooks (which are of equal or 
great-er weight in this Instance) could 
perhaps be avoided altogether. , 

In a matter ^ vital as eduication, 
there jpay be instances when the wishes 
^ of the child, especially as the child 
grows older, ought to prevail even over 
the parens patriae and free-exercise 
claims of the parent. The Court fn 
Yoder admitted that the "power o£ the 
parent, even when linked to a free- 
fexerc is e claim, may be subject to 
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limitation under Prin^ if i^ appears 
that the parental decisions will^ ^ * 
^eopar^i^e the health and safety^of 
the child, o^ have a potential for 
significant social burdens."* Cases , 
involv^g' declared adverse interests 
between- parents and minor children 
over educational opportunity a^d flree- 
; exertlse matters raise extretoely dlf- 
flciu2jt questions^ which 'are left un- 
settled by Jfoder. tf 
. The Establishment and Free Exercise 
clauses are probably violated by the 
Tennessee legislation and by the Cal- 
ifornia scienpe. curriculum guidelines 
under which textbooks are now beingJ 

^itedv r . T : - • " 

Academic Due Process 

The Establishment and Free Exer-' . . 
cise clauses represent the most for- 
midable constitutional barrie^'^ to . 
creationist effprts to rewrite the 
Science textbooks used in the nation's 
public schools and to win equal time 
for creationist doctrine in science 
teaching. But the controversy in- 
volves Substantial claims of aca- 
demic due process, which also deserve 
•exploration. 

The free-speech guarantee of the ' 
First Amendment ha^ long been recog- ^ 
nized as one c^Sthe "fundamental 
personal rigj/ts and liberties' pro- 
tected by the due process clause of 
the Fourteenth Amendment from im- ^ 
pairmerit by the States." Although 
control over the public school pur- 
riculum is, lik^ public education 
generally, committed to the control 
of "state and local authorities, the 
First Amendment does not tolerate 
laws that cast a pall of orthodoxy 
over ^ the classroom." Academic 
freedom is a "special concern of 
the First Amendment" because it is 
"of transcendent value to all of us 
and not merely to the teachers con- 
cerned." In KeylsMan as in most 
other loyalty cases, the First Amend- 
-ment has been invoked, to prote'ct 
speech and asspciational activities 
of teachers outside the classroom, 
fortiori, speech inside the 



I ^j .^i' classroom on 'matters within the pro- , 
fessionaj. competence of the teacher * 
"^deserves protection. . ' ' . ' 

V^ . ^ In Shelton y. Tucicer the Court 'in- 
■■'i^t: validated ah Arkansas statute that., as 
a' prerequisite to employment, required 
teacher^'in pi^^lic schools to file 
. .^«^'^f fidavits giving the names and adc^es- 
.ses. of all orga^zations to wliich.they 
» ji ' had belonged or coiftributjed within the 
preceding five years. Of course^ there 
"can" be no doubt of the right oY a 
State to invesi;igate the. competence and 
fitness of those whom it hires to teach 
in its Schools..*.'." But although the » 
governmental purpose was both "legiti- 1 
mate and substantial" ±n Sheldon, the 
Court overturned the Arkansas statute, 
because its iturpose could have been 
achieved -by less drast^ic means. 

Shelton suggests the following ob- 
servatrions pertinent to the controversy 
over Sjpience teaching and textbooks:" 

1. It is difficult to define a state 
purpose behind creationist legislation 
that is either legitimate or substan- 
tial. Such legislation certainly^ is 
not prompted by a compelling state in- 
terest 6f the magnitude necessary to 
justify; restrictions upon intellectual 
fr^dom^ ^ 

2. Shelton involves plaintiffs who 
taught in the public secondary schools 
(as well as a cpllege teacher) , in con- 
trast to most of the loyalty cases, 
which have primarily involved ^college 
teachers. The proposition that "vigi- 
lant protection of constitutional 
-freedoms is nowhe^re more,^^tal than in 
the commuility of American schools", is 
applicable at the secondary and ele- 
mej^ary levels as T^ell as at the col- 
lege level. ^ 

Application o^ the Free Speech * 
Claxise of the First Amendment to the 
public school classroom can satisfy 
the important societal goal of making 
the classroom a "market place of ideas." 
The primary function of the pxiblic • ^ 
School should be to encourage students * 
to djj^elop an appropriate methodoT.ogy 
for engaging in intellectual ijiguiry. 
The method of inquiry appropriate to 
the Science -class is', of course, the 
Scientific method. For the state to 



compel the science or biolpgy teacher- 
to devote- classroom time to 
plan#tion. of creation -doctrine, which 
is dierived lionscientifically by reve- 
lation,* authority, or induction, As 
an egregious abuse of the teacher's, 
freedomt'^of speech. The state has*a< 
-^gitimate interest in requiring that 
the science or biology teacher cover 
the Subject in a professionally ac-^, 
.cep table manner. Dismissal for fail- 
ure of the teacher' to perform in a ^ 
professichially. acceptable manner in 
" the classrooA is unquestionably 
right of the, state. In this sense, 
the State may properly regulate the 
classrobm "speech of the teacher. But 
the right ;0^ the state to regulate 
*cla%sroom speech .should be limited to 
action that reasonably advances the 
• legitimate interest of ^the state, 4 
which is to assure tha^t the classroom 
p^formance of the teacher is profes- 
sionally acceptable. 
^ The freedom of elementary school 
and secondary sc^iool teachers to * 
speak in a professionally responsi- 
ble manner in the classroom enhances 
"other important social values/ as / 
well. A .substantial portion of the / 
nation's young\people do not attend / 
college.'^ For many ofc^KeSe^ students? 
^ the .public schools offer the"-onl^^ 
institutional opportunity to develop 
critical -inXellectual skills. For 
students* who do attend college, the 
social interest/in the freedom of" 
'classroom inqtiiry equally impor-^ ^ 
tant. To lay^the proper foundatioil. 
in science or biology for these' stu- 
dents, requires elementary and secon- 
dary teachers who ^e^^cure in their 
right to inquire and explain in a, 
professionally responsible manned 
The tlsefulness of the tfieory of evo- 
lution to explain* and to organize 
empirit data cannot seriously be 
.qutetioned^ The scienc'fe^ teacher'^ 
interest in \ communicating /knowledge* 
in- terms of concepts that- are com-* 
'monly regarded as valid by the scien- 
tific community is a preferred type 
of speech, th^ social value of which 
shozild ef f ectively instilate it * ^ r 
against any conceivable state interest* 
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Although; the technique^ £hs^?caii be 
used by teachers to stimulate •intel- 
lectual inquiry may vary conslderab^ty ^ 
withTclassroom level, the constantly 
'qijesticMiing, Vonindoctrinative pedagogy 
thSt perhaps ch-aracterizes g;^d teach- 
. ing at any. level needs the breathing 
space afforded by the Free Speech 
Clause. Limiting the accountability 
of the- teacher for classroom speech to 
extraconstitutional standards of pro- 
fessional acceptability would seem to 
* especially important at the secon- 
dary and elemeixtary school levels, be- 
cause the ^uild- concepts of academic . 
freedom and tenure do not provide f 
nearly so much protection there as at " 
the university level. The probability 
of political interference and the in- 
jection of community prejudice would 
appear greater at the public school 
than at the college level and the cor- 
responding need for protection of 
Fitrst Amendment freedoms greater. The 
resolution of disputes between teachers 
and s.chool adtni nis trators over class- 
ro'om ^speech should be resolved, in -the 
vast majority "of cases, without resort 
to^he judicial process as a result of 
negotiation or access to administra- 
*tive. hearings. Courts "do not -and can- 
not interfere in the resolution of .con- 
flicts which arise in. the daily opera- 
tion of school systems and whicH^'do not 
sharply implicate basic constitutional 
values." Judicial interposition in the 
operation of tt^e public school system 
'^ra^ses problems requiring care and re- 
straint." But" tjie courts should be 
avail.able to redress clear abuses of ^ 
^minis tr ative discretion. Although 
the task of establishing a judicially 
manageable standard -of professionally 
acceptable classroom condiict is diffi- 
cult, the task is not 'insurmountable., ^ 
Comparable standards are regularly 
applied by 'the courts in professional 
malpractice and other tort cases. 

The. claita of -the teacher orrjpccupa-%^ . 
tiojial grotinds to transmit knowled'ge 
established wit?hiri a dl^cipiine is^ 
supported by Meyer. Eftwever, the same 
result., can be more easily reached on 
free-speech grounds without sStirring 
the specters thatf of fended Justice 
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Black .^p greatly in his emotional dis- 
sent in Tinker. State legislation 
reqtiiring the inclusion of academi- 
cally irrelevant niaterials in partic- 
ular -jsabjects, if arbitrary and with- 
out reasonable relation to any legit- 
imate state interest, violates the 
Due Procesis Clause, because it'yio- 
'lates. the guarantees of the^Free ' 
Speech Clause of the First Amend- - - 
ment as those rights are incorpora-"^ - 
ted by or absorbed into the concept ' 
^of liberty protected against state 
interference by the Fourteenth- Amend- 
ment- The f^act that the right 'op the 
individual tb. pursue a useful occupa- 
tion has 'long been recognized as an 
interest of basic importance In, our ^ 
society might suggest the appigdpri- 
atieness of a strict .scrutiny stan- 
dard, especxally dn view of the . con-- 
fluence of-^occupaiional and free 
speech rights. Because educatjLdn is 
generally recognized as a basic in- . 
teres t of the society, occupational 
rights essential to the educational 
process — for instance, the* right of 
the teacher to. c^pganize a biology ^ 
tfourse upoji the centrality of evolu- 
tion, free from state requirements 
incorporating religious or other ex- 
traneoiis doctrines- — are especially 
deserving of protection* 

The science teaching and textbook" 
controverrsy involves legislation 
that "^deprive [ s ] , ' ' infringe [s T, \ 
or interfere fs] with the|free exer- 
cise of* . • [a] fundamental -personal 
^ight or libei^ty." The asserted . 
fundamental right is that of the 
science teacher to speak without 
arbitrary legislation that un- 
reasonably imposes upon the teacher 
the burden of providing equal time 
for nonscientific doctrines that ^ 
bear no reasonable relation to his 
discipline. * The ihrus-t of the sci- 
ence teacher's claim is not of the 
"affirmative and reformatory" type, 
which is regarded -with disapproba- 
tion by the present majority on/^he 
Court, K^en if the right of they 
teacher to speak were not considered 
fundamental in the sense that state 
interf erence\with the right is 




■ -^i^erving of special Scrutiny, state 
iateirference with science teaching 
\ ^)^^^o\p,^ -still be subj^ect to the tradi- 
y . tiopai due process -re<n:iiremeht that . 
^all state legis^iation must bear some 
reason^ le^, relation to a legitimate^ 
state '^interest. . 

; Several recent cases have extended 
procedjurar^rotections to protect the ' 
classr^oni 'spee^ch of teacher^ from in^ , 
^.terfer^nce by yague regulations* .A \- " 
li,mite(^; ^^t to judicial revfew has ^ 
o^aized even for nont enured 
.over school decisions on non- 
ion^ althcyugh there is a divi- 
f aiitheeyity on this point." Gen- 
y, ■ these"^aases have involved sit- 
uat^ns in Whith ,;t:eachers have used 
techin.ques <>r language or made assign- 
ment^' that were considered obscene or 
inappropriate. ' State legislation af- 
fecting scie^pe teaching and textbook 
selection wpuld likewise be subject to \ 
re^yiew, altho^gh At. is Unsettled as to' 
whether 'Strict -scrutiny should^ be used.' 
It is highly ^5ue^^^ leg- 
islation recently enacted In Tennessee^ 
could- Survive 'scrutiny ^n vagueness V 
grounds, » \] : ♦ . * \ y ■ 

, Selection of Textbooks 

Most state or^ocal, boards of "edu:- 
cation administrati^ieiy establish an 
"approved list" of textbooks for use. 
in their public schools. However, few ^ 
School boaif^s have established text- . 
book selection s^tandards^^relevant to * 
the question of sectarianism. Whether 
the state has a leg^imatfe interest in ^ 

^ screening textbooks irx^ed^ting them fd^,. 
use in special state^edltions , or es- 

* tafclishing an "approved list" of text;- 
Bteoks raises important questions of 
ifaw and social policy. Does the state 
have an obligation in certain circum- 
^ stances to proscribe, because of their 
content, the use of textbooks financed 
by state* funds? If so, what procedural 
safeguards must be afforded? The nov- 
elty of these questions dQes not^de- 

u 



tr^ct from their substantiality. ) The 
difficulties-posed by these quest/ions 
are comparable in scope to those raised 
in what Justice Harlan called "the 



intractable obsfeenity problem." 

Strictly spotting, textbook selec- 
tion is not pur»spe^ch; it is^^a t3rpe 
of abtioji that intimately affects 
speech. But th e | te xtbook selection 
process could npti. lie exempted from 
scirutiny tmder the^ree Speech ^ 
Clause without serious detriment to 
constitutional values. The rela- 
tionship between the state and the . • ^ 
publisher is- a commercial one in- 
volving ;a willing buyer and a will- ^ 
ing seller. But values closely^ 
associated with freedom of the press 
are at stake as well. To deny the 
applicability of free speech and 
free press guarantees in textbook 
selection would be to^ exalt form ' / 
over Substance* Technically, there 
may be no problems of prior re- 
straint, because the state does not^ 
forbid the publication of a text 
prior to xts approval. However, the 
nature of the commercial relationship * 
fosters a si4:uation in which the pub- 
lisher may weli subordinate the aca- 
demic integrity of his product to 
satisfy his financial interest in a 
contraerfy Bebause of the important 
role of 'the textbook in the educa- 
tive process and its critical rela- 
tionship^to intellectual freedom, it 
cannot be gain-said that textbook 
selection i involves fundamental con- 
stitutional values that deserve pro- 
' tection under the First Amendment. 
This is a situation in which conduct 

sq^^variably related to values' 
protected by the Free Speech and - 
Free Press clauses that judicial 
protection is necessary to^ prevent 
erosion of the constitutxoffal 
guarantees'. 

At the college level the selec- 
tion of tfextbooks is generally the 
prerogative of the individual pro- 
fessor or, in the basic survey 
courses, of .the academic^department. 
"The expertise of the individual * pro- 
fessor or of the department would 
generally be so much greater^ than 
thajf of any" state administrative 
agency that the promulgatiorf\bf an 
"approved list" from which^ the- pro- \ . 
fessor must select textbooks or^ other 



' assigned materials would intrude sig- 
^ nificantly upon the intellectual 
freedom of the professor without en- 
hancing any legitimate state interest. 
, The state has a legitimate interest, 
in assigning the selection ^of academii- 
cally appropriate textbooks. This in- 
terest is no greater at the ptiblic ' 
schoql level than at the college level; 
• 'but, presumably, the academic expertise 
. of the public school teacter. is gener- 
* ^ N ally not as great as that of tfie col- 
^-y^ lege professor. (Still, one may raise 
' the question of whether this presump- 
tion iis warranted in every aspect of g 
textbook selection*) Likewise, the 
state has an interest in limiting 
textbooks to those that, in the view 
of*the commission, cover tjtie subject 
mattier in the most accurate, adequate » 
and professigjtal manner • ^.Deference to 
the selection policies of an adminis- 
trative agency can be justified ori the 
ground that the textbook commission 
possesses expertise greater than that 
of most individual teachers. 

The state also has a^legitimate in- 
. teres t in^ protecting its teachers from 
. the blandishments of c6mmeijcial pub- 
lishers. .(A*" related notion — that the' 
state has an interest in large-scale 
purchases of textbooks , ^as- a way to 
save money — has' n9 practical fpunda- 
tionO The textbook commission in its 
selection^ policies; can also advance 
legitimate ftate interests- in prevent- 
ing the use of materials that would 
subvert, "constitutional rights. For 
example", ^the state ^s both a legiti- 
mate intferest and a constitutional 
obligation to prevent ^the expenditure 
of state ftipds upon; or permit public/ 
school use of, tesctbooks^ that violate' 
.the Establisihment and Free Exercise 
clauses or th'e Equal Protection Clause 
(related to matters of race)l Like- y v 
wise, the state should be constrained 
on free speech grounds^ from approving 
textbooks that suppress unpopular po- 
litical or economic views while per- 
mitting the expression of the domin- 
ant views. 

Standards and Responsibilities 

An essential safeguard, would be the 



.adoption of written textbook select:ion 
policies' that are based upon reason- 
ably ascertainable standairds,^ Thi^ in- 
ability, to promulgate standards that 
have an "ultimate, god— like precision" 
does not denigrate the societal ihter^ 
est in- providing reasonably fair no- 
tice" to teachers, publishers, and in- \ 
terested "^parerits as to 't|ie grounds ' . ^ 
upon which public- ^school* textbooks • 
are selected or e4*ite'4i'^^;The standards , 
would be Subject ^to rj^view for consti- 
tutional infirmities. ^ 

Although textbdok selection .gener- , 
ally should not be subject to strict 

. -scrutiny or ,to independent ^review of 
<;onstitutional facts Ay appellate 

• courts, there are. occasions when 
strict scrutiny and:, independent re- 
view would be appropriate. Indepen- - 
dent review under a standard of . 
strict scrutiny" would appear ^.neces- 

. sary whenever claims are asserted 
^h'at state. action abridges rights 
secured under the First Amendment or 
under the Equal Protection Clause 
where claims of race are involved. 
Because the Constitution forbids not 
only the establishment of religion 
but laws or piractlces respecting the 
establishment of religion, only a 
ptophylactic standard would -satisfy 
the exacting constitutional /require- 
ments . One possible standard might 
read as follows: A textbook should 
be considered sect^lan whenever it 
contains ah explanation, assertion, 
or doctrine that^ the average person, 
applying contemporary community 
standards r would consider either 
religious or ^anti-religious. " ^ 

p- The standard should be based on 
reactions of the average person 
rather than the particularly siiscep- 
tible person.- This standard would 
in no way detract- from the objective 

' treatment of religion in a secular 

. course-, as envisaged in Schempp. Nor 
would it prevent fhe occasional assign- 
ment of religious materials if tmade in 
the context lof an objective inquiry 
into religious writings. A less re- 
is trie tive standard — one based on the 

' dominant theme of the material as a 
whole (the Roth standard) --would not 



meet the exacting requirements of the 
Establishment and Free E.xercise 

V clauses. The proposed standard Would 

-also test the assumptipn of the major-: 
ity in Allei^:, that there are, Ocular 
^teSctbooks for which state financing is 
constitutionally appropriate eveii when 
the pupil attends a. parochial school. 
Unless a textbook is seculary it has 

' no pldce; on the approved list for the 
• public schools; nor should^it be* ap- 
proved for public, f inancliig by pupiis 

''attending parochial schodls. If state 

. review of textbooks used t)y students, 
attending parochial schools creates 
constitutionally insuperable' entangle- 
ment problems',, then the rational^; of 
the majority itJ^aiJ^en wiliTiave proved* 
unworkable in practice! j ' 

Despite' the/difficulties of obtain-^ 
ing a ;manageable -definition' of reli- 
gious ^material foi^ Est^iishment and' 
Free Exercise purposes, there is no 
way for the courts to avoid the; issue 
without seriously .undermining fiinda— 
mental constitutional *vlaues . In the 
school textbook controyersy tlie most ^ 
satisfactory accommodation would be to ' 
afford' a limited preference for Estab- 
lishment Clause and -Free Exercise . 
Clause rights' over religions speech, 
for the following reasons: 

1. There ie ample time for children 

^attending public schools to obtain ( 
religgLpus instruction favored by tlifi/ir 
parehj;^ in the home and th^ church 
after school hours. 
; 2. Many parents who wish their- 
children to* receive 'Religious instruc- 
tion while in school have the alter- . 
native of sending their children to 
parochial schools. 

3. There are many sources from . 

which children in public and parochial 
schools can obtain religious materials. 
The propriety of tiie^ inclusion of re- 
ligious bo^s on the shelves of pub- 
lic school or. public libraries should 
definitely be "resolved in favor of 
the rights of free exercise of reli- 
gion. Tl^ exclusion of religious 'ma- 
terials from libraries would amount to 

public "hostility" to religion,' which 
is constitutionally disfavored. 

The critical facts are that while 
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religious material's are and should be 
re^ddily available, their use should, 
primarily rest' upon the voluntaristifc 
persc^al preferences of Individual 
students. To include religious-.doc- . 
trine in public school te:?;tb<)6ks that 
students are required to use. and in 
the context of state compulsory atten- 
dance legislation would raise insur- 
mountable% problems under both the 
Establishment Clause and the 'Free 
Exercise Clause/ . *^ 

.'Conclusion 

How subjects are to be taught in 
the publi<c scliools, what textbooks 
are^ to-be used, and how they are to 
be edited are low^ visibility ques- 
^tions that traditionally have been 
resolved -within the framework of the ■ 
educational system. However, recent 
-efforts by religious fundamentalists . 
to win equal time for the creation- • 
ist doctrine in science textbooles 
should remind us of the delicate, 
highly vulnerable First Amendment 
rights that are exposed in the pro- 
cess of selecting and editing text- 
books for , use in the put>lic schools,' 

The constitutional impliqatiqtis of. 
the creationist efforts have be^n 
considered at length. Standards 
have been proposed under which some 
of th6 dangers of government censor- 
ship could, it -is hoped,- be avoided 
without needlessly involving the \ 
courts in the essentially nonjustici- 
able matters X)f taste and style, oh T 
which courts- lack -both authority and 



'competence, .The proposed standards 
would allow the courts to adjudicate 
cases where basic constitutional 
' rights are^t stake. 

The fundamentalist movement to win - 
equal, time for qreation doctrine in 
' Science and biology textbooks has 
risen phoenixlike from the ashes of 
Epperson. It will probably be con- ' * 
sumed once again by the Establish- 
ment Clause, altliough individual stu- jv 
dents may well be excused from science 
and biology classes, or portions thelre- 
of, under the Free Exercise rationale 
of Yod&r. But the continuing problems 
of assuring the Integrity of the vast 
state administrative systems, which 
stand astride the flow of textbooks 
to children in tiie public schools, 
will remain with us for a long time. 
Only judicial insistence on reason- 
ably ascertainable standards of selec- 
tion and. iappropriate procedural safe- 
guards to secure the right of* review ^ 
can forestall government control of \ 
the flow, of ideas 'that the First Amend- 
ment was intended to prohibit. 



(Note: More thaji 200 legal anS other 
citations support the quotations 
statements in this 'article/ but the 
ci ta ti ons are , in toto , too extensi ve 
for inclusion hereu Lawyers and lay- 
*men who wish to see this documenta- 
tion may consult the March 1974 issue 
of the Vanderhilt ""Law Review.) T 
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I^eided and Filed, April 10, 1975 
*** * 

Before: Edwards, Celebrezze and 
Lively,' Circuit Judges. 

Edwards, Circuit "Judge, delivered ' 
the opinion of the Court in which' 
Lively, Circuit Judge concurred. 
Celebrezze, Circuit Judge, filed a 
separate; dissenting opinion. 

Edwards, Circuit Judge. We are con- 
fronted in this appeal by a 197A ver- 
sion of the legislative effort to sup- 
press the theory of evolution which 
produced the famous Scopes^ "monkey 
trial" of 1925. See Scopes v. Stat^/ 
154 Tenn. 105, 289 S.W. 363 (1927). 
In this instance the Tenness^ee Legis- 
lature has sought to avoid direct sup- 
pression of speech and has eschewed 
direct crimiiial sanctions. But the 
.purpose of establishing the Biblical^ 
version of the creation of man over the 
Darwinian theory of the evolution of 
man is as clear in the 1973 statute" as 
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it was in the statute of 1925-^..^: 

Plaintiffs are teach&rs^ <>t*;b^ i 
in Tennessee pul^lic sc^^^^oifeV sot of 
whom are also parents of public school 
students, plus the National Associa- 
tion of Biology Teachers. The. defen- 
dants, are members of the ^Tennessee 
state board which is charged with the | 
respdnsibllity'.of selecting public 
school textbooks. Jurisdiction is in- 
voked under 28 tr.S.C. Sec. ]343(3) 
(1970); 

'The statute at issue, Chaipter 377 
of the 1973 Public Acts of Tennessee, 
is reproduced below. . We have under- 
lined the 'specific language which 
plaintiffs-appellants assert to be 
patently violative of the First and 
Fourteenth Amendments to the Consti- 
tution of the United States: 

SECTION 1. Tennessee Code Annotated, 
Section 49-2008, is amended by adding"^^ 
the following paragraph : . ^ 

Any biology ^textbook used for teach- 
ing in the public schools, which ex- 
presses an opinion of, or relates a 
theory about origins .o,r creation of 
man and his world shall be prohibited 
from being used as a textbook in such 
system unless it specifically states 
that it is a theory as to the origin 
and creation of man and his worl4 and - v 
is not represented to be scientific 
fact>.: Any textbook so usisd in the 
public education system which expres- .. 
ses an opinion or relates to a theory 
or theories shall give in the same 
textbook and under -the same subject 
commensurate attention to, and an 
equal amount of emphasis on, the orl- 
gins^ and creation of man and his 
world as* the^^^same Us recoorded in 
other tlieories, including; but not 
limited tQ, the Genesis account ;in ' 
the Bible > The provijpions of tliis 
Act shall not apply to' use of ^y . ^ 

textbook- now legally in use, until 
the beg^nlpg of the school year 1975-^ 
76; provided, however, that the text- 
book requiJfements stated above shall 
in no way diminish, the duty of the 
State Textbook Commission to pr3pare 
a list of approved standard editions 
of textbooks for use in the public 



schools of the state as^ provided in 
^ this section. Each local school board 
may use textbooks or supplementary 
material as approved by the State Board 
of Education to carry out the provi-. 
sions of this section^. The teaching * 
of all occult or satanical beliefs of 
human origin is expressly excluded from 
this Act . . 
SECTION 2. Provided > however, that the 
Holy Bible shall not be defined as a 
textbook, but is hereby declared to be 
a reference work and shall not be re- 
quired to carry the disclaimer above 
provided for textbooks . 
SECTION 3. The provisions of this Act 
are hereby declared to be severable; 
and if any of its sections, provisions, 
clauses, or ^parts be held unconstitu- 
tional or void, then the remainder of 
this Act shall continue in full force 
and effect, it being' the legislative 
intent now hereby deHiared that- this 
Act would have been adopted. even ^ 
Such unconstitutional or Void matter 
had not been included herein. • 
SECTION 4^ This Act shall take effect 
upon becoming a law, the public welfare" 
requiring it. 

1973 Tenn: Pub. Acts, Chap. 377 (Empha- 
sis added.) " ' ^ 

On the filing of the complaint and a 
motion for a preliminary injunction in 
this case, the District Judge, presum- 
ably because the complaint alleged the 
unconstitutionality of a state .statute 
of statewide^ application, initiated- the 
convening of a three- judge court. (See 
28 U.S.C.^Sec. 2281, 2284 (1970)). 
' The State of -Tennessee then appeared 
.^and filed a motion noting that the. same 
question was dien pending. in the Chan-'* 
eery CQurt' of Davidson County, Tennes-v^' 
see. Tennessee -^moved that the federal I 
court dismiss the complaint, or in 'th6^ 
alternative, enter an oi^der of absten- 
tion pending iinal state court adjudi- 
cation* 

Without a hearing and without reach-^ 
ing the merits, the three-judge court 
entei:^d an order, taking notice of the ^ 
state court litigation, abstaining from 
adjudication^ pending final disposition'* 
of same, but retaining jurisdiction of 



th<^ case. . • . 

Plaintiff-appellanJts thereupon 
filed a jurisdictional statement 
seekin'g an appeal to the United -States! 
Supreine Court* After a Supreme Court ^ 
order for a rpspons^ from the State 
and the filing oTF^sam^, the following 
order was entered: 

The "judgment is vacated and the 
case is remanded to the United 
States District Court for the 
Middle District of Tennessee so 
that it joay enter a fresh judg- 
ment from which a timely appeal 
may be taken to- the Court of 
Appeals • 

Although a protective appeal had pre- 
viously been timely filed with this 
court, tne three-judge District Court 
reenterafl its order of February 26, 
1974, and plaintiffs-appellants have 
filed notice <|f ^appeal, which appeal 
has now been briefed and argued be- ' 
fora this court. ' ^ ' ^ ' 

l^e parties have advised that on 
Spetember 9, 1974, the Chancery Court 
of Davidson County, Tennessee, de- 
cided the case before it on. the < 
merits, holding that the statute at- 
tacked waf in violation of the First 
and Fourteenth Amendments, The State 
has appealed, thereby suspending the 
effectiveness of the Circuit Court 
decre^ until the Supreme Court of . 

Tennessee decides the ca§e. 

. ^ ■ 

ABSTENTION 

Abstention is an appropriate re- 
spc^nse to a federal complaint alleg- 
i^ uriconstituf ionality of a state 
statute* where state interpretati^ 
of its own ambiguous statute might 
serve to ren^r it- inof fensive^to 
the federal Constitution.^ Lake" Car- 
riers' Ass'n. V. MacMullaiir 406 U.S. 
;498 (1972). 

The federal 'courts are not permit^ 
ted otherwise, however, to shut their 
doors to 4 complaint of federal con-* 
stitutional violation even if there * 
is a possible state remedy which is 
being .piirs ued . Home Tel ephone & 
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Telegraph Co. ^ty of Los Angeles r 
-227 U.S. 278 (1913); Xaspar v. Pon- / 
tikesr 4i4 U^.S. 51 (1973); Harznan v. 
Forsseniz/s/ "380 U,.S. 528 (1965)'. In 
this lastLPcase the Supreme Court §aid: 



If the state statute in question, 
.although never interpreted by a 
state tribunal, is not fairly sub- 
ject to an interpretation which 
will render unnecessary or sub- 
stantially modify the federal con- • 
stitutional guestion, it is the • 
duty of the federal court to ex- 
ercise i-ts properly invoked juris- 
^diction. Baggett v. Bullitt^ 377 
U.S. 360, 375-379. Thus, "recog- 
nition of the rol^e of state courts 
as the final expositors of state . 
law implies no disregard for the 
primacy of the federal judiciary 
in deciding questions of i federal 
law." England v. .Louisiaha State \ 
Board of Medical Examiners ^ 375 
U.SJ 411, 415-416. 



With these principles in mind, we 
turn to an examination of the statute 
itself against the federal constitu- 
tional principles which tare Veiled 
upon. ' 

THE FIRST AMENDMENT 

* The First Amendment to the Consti- 
tution of the United States says in 
applicable part: 

Congress shall make no law respect- 
ing an establishment of religion, 
or prohibiting the free exercise 
thereof; ... 

/-The Fourteenth Amendment to the Con- 
'^titu^on ^f -the United States says in 
appl^icable part: 

No State shall make or enforce any 
law which shall abridge the privi- 
leges or immunities of citizens of 
the United States-; nor shall any 
State deprive any person of life, 
liberty, or propert^, without due 
process of law; nor deny to any 
person within its jurisdiction the 
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equal protection of the^laws. 
Const, amend XVI, Sec. 1. 



U.S. 



We have prevldusly indicated that 
the statute coinplained of does not 
directly forbid the teaching of evo- 
lution. It does^ however, prohibit 
the, selection of any tfextbbok which f 
teaches evolution unless it also con- 
tains a disclaimer stating that such 
doctrine is "a theoiTr as to the ori- 
gin and creation of man and feis world" 
and is not repFresented to be scien- 
tific ^fad^."" And the same statute 
expressly requires the inclusion of 
^'^^he Genesis -^rsion of creation (if 
..any>i^ersioi5 an'^all is taught) while 
^^ermitting that version alone to be 
printed without ^he^ ^afc^ve disclaimer^ 
tSectioii 2 of the statute quoted 
above' says: "Provided, however, that 
the Holy Fib le shall not be defined 
as a textbook, but is hereby declared 
to be a reference work and shall not 
b^e required to carry the disclaimer 
above provided for textbooks.") "^ur- 
thermore, "the teaching of all occult 
or satanical. beliefs of human origin 
is expressly excluded frcp this Actj" 
presumably meaning tHat , religious be- 
Tiefs deemed "occult?" or "satanical" 
need not be printe4<^n biology texts 
along xiTith the other theories. 

We belieye that in several re- 
spects the statute under considera-^ 
i tion is unconstitutional on its face, 
that no state court interpretation 
of it can saj^e it, and that in this 
case, the District Court clearly 
erred in abstaining from rendering" 
a determination of the unconstitu^ 
tionality of the statute" on its 
face. ; 

First, the statute requires tha 
any textbook which expresses a 
pinion about the origin of man 
"shall be prohibited from being 
used" unless the book specifically 
states that the'' opinion is "a 
theory" and "is not^ r.epresented 
to be scientific fact." Thevstat- 
^ute also requires that the Bibli- 
cal account of creation (and with 
other theories of creation) be 
printed at the same time, with 
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commensurate attention and equal em- 
phasis. As to all such theories, ex- . 
cept only the Genesis theoxy, the 
textbopjk must print the disclaimer ^ 
quoted^bove. But the projcLso in Sec-** 
tion -2 would allow the printing of the 
•Biblical account of ^re^tion as.. set 
forth in Gene'si& without any such dis- 
claimer." The result of this legisla^ 
tion is .a clearly defined prefei:ential 
position for the Biblical version of 
creation as opposed to any account of 
the development of jnan based on scien- 
tific research and reasoning. For a 
state to seek to enforce such a prefer- 
ence by law is to seek to accomplish 
the very establishment^ of religion 
which the First Amendment to the'Con-^. 
stitution of the Uniteid States squarely 
forbids . 

We believe the provisions of the 
Tennessee statute are obviously in 
violation of the First Amendment pro- 
hibition on any law "respecting the 
establishment of religion" as that 
phrase has been authoritatively inter- ^ 
pre ted in Epperson v, Arkansas, 393 
U.S. 97 (1968), and Lerooia v. Kurtzmanr 
403 U.S. 602 (1971). 

In Epperson the Supreme Court said; 

In any event> we do -not rest bur 
decision upon the asserted vague- \ 
ness of the statute. On eifiiie^ 
interpretation of -its lan^guage, 
Arkansas* statute, cannot stand. 

' ' It ,is of no jnoment whether the - 
law is deemed to prottiLbit mention 
of Darwin *s theory, ok to forbid 
any or ail of the infinite varie- 
ties of communication embraced 
'within the term "teaching." Under 
either interpretation, tlie law 
must be stricken <be cause of its 
conflict with the constitutional 
prohibition of; state laws respect- 
ing an establishment of religion 
or prohibiting the 'free exercise 
thereof. The overriding fact is 
that Arkansas' law selects from 
the body of knowledge a particular 
segment which it proscribes for 
the sole reasod that it is deemed - 
to conflict with a particular re- 

^ ligious .doctrine; that is, with a ^ 
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. particular interpretation of 
the Book of Genesis by a par- 
ticular religious groxxp. 

The antecedents of today's decision 
are many and unmistakable. They are 
rooted in the foundation soil of our 
Nation. They are fundamental to free- 
dom. 

Government in our democijacy, istate 
and national., must be neutral in mat-- 
ters of religious theory,, doctrine, 
and practice. It may not be hostile 
to any religion or to the advocacy of 
no-religion; and it may not aid, fos- 
ter, or promote one religion or re- 
ligious theory against ahdtiier or 

' even against the militant opposite. 
The First Amendment mandates govern^ 
mental neutrality. between religion 
and religion, and between religion 
and nonreiigibn* ^ 

As early as 1872, this Court said: 
"^e 3.aw knows nc* heresy, and is com- 
mitted to the Support of no dogma, 
the establishment of no sect." Wat- 
son V. Jones ^ 13 Wall. 679. 728. 
This has been the interpretation of 
the great First Amendment^ which this 
Court has ^applied in the many and 

-Subtle problems which the ferment of 
our national life, has presented for 
decision within the ^Amendment ' s broad 
command . 

Judicial interposition in the oper- 
* at ion of the public school system of 
the Nation raises problems requiring 
, care and restraint. Our cburts, how- 
ever, have not failed to applv the 
T'irst Amendment's mandate in our ed- 
ucat;ional system where essential to 
safeguard the fundamental values of 
,f reedom of speech and . inquirjl*^ and of . 
belief. By and large, public educa- 
tion in our Nation is committed to 
the controj of state and local 
authorities. Courts do not and can- 
not intervene in the resolution of 
conflicts which arise in the daily ^ 
yoperation of school systems and 
•^which do/^j^ directly and^^b^rply 
implicate o^ic const it u^tonal 
values. NQ n tA^ . other hand,* "[t]he 
vigilant protection of constitu- 
tional, freedoms is nowhere more 



. vital thai;! in the community, of Ameri- 
can schools." Shelton v.' Tucker, 364 • 
U.S. 479,^487 (1960). As this Court 
said in JCeyishian V. Board of Regents, 
the First Amendment "does not tolerate 
laws^ that cast a pall of orthodoxy over 
the classroom." 385 U.S. 589, 603 
(1967). 

There is and can be no doubt that 
the First Amendment does not permit 
the State to require^ that teaching and 
learning must be tailored to the prin- 
ciples or prohibitions of any religious 
sect or dogma. In Everson v. Board of 
Education, this Court, in upholding a 
state law to provide free bus. service 
to school, children, includ*ing those 
attending parpchial schools, said: 
"Neither [a State nor the Federal Gov- 
ernment] can pass laws which aid one 
religion, aid all religions, or prefer 
one religion over another." 330 U.S^!^ 
1, 15 (1947). 

At the following Term of Court, in 
McCollum V. Board of Education, 333 U. 
S. 203" (1948), the Court held that II- . 
linois could not release pupils from 
class to attend classes of instiruction 
in the school buildings in the religion 
of their choice. , This', it said, woxxld 
involve the State in using tax-suppor- 
ted property for religious purposes , 
thereby breaching die 'Vail of separa^ 
tion" which, according to Jefferson, 
the First Amendment was intended to 
erect between church and state. Jd. , 
at 211. See also Engel v. Vitale, 370 
U.S. 421 (1962); Abinqton School Dis- 
trict V. Schempp, 374 U.S. 203 (1963). 
While ^tudy of religions and of theo 
Bible from a literary and historic 
viewpoint, presented objectively as 
part of a secular program of education,, 
need hof: collide with the First Amend- 
ment's prohibition,^ the State may not 
adopt programs or practices in its pub- 
lic sc]tiools or colleges which "aid or 
oppose^^'-^^y religion. Jdf., at 225^. 
This prohibition is absolute. It *for- 
bids alike the preference of a reli-^ 
gious doctrine or the prohibition of 
theory which is deemed antagonistic 
to a particular dogma. As Mr. Justice 
Clark stated in Joseph Burstyn, Incl 
y. Wilson, "the state has no legitimate 
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interest in protecting any ot all re- 
ligions from views distasteful to' 

them " 343 U.S^. 495, 505 (1952). 

. The test was stated as follows in ' 
Abington School District-^. Schempp, 
supra, -at 222: "[W^^at are the pur- " 
pose and*^the primary effect of the 
enactment? If either is the advance- 
mtent or inhibition of religion then 
the enactment' exceeds the scope of - 
legislative power as circumscribed 
by the Constitution." Epperson v. 
Arkansas 393 U.^. 97, 103-05, 106- 
07' (1968). (Emphasis added.)- (Foot- 
notes omitted. ) 

In Lemon Chief Justice Burger said: 
In the absence of precisely stated 
constitutional prohibitions, we 'must 
draw iines with reference to the three 
"main e^uls * against which the Estab- 
lishment Clause was intended, to af- 
ford protection: "sponsorship, finan- 
cial, ^Support, and active involvement 
of "^^he sovereign in religious activ- 
ity." Walz v.* Tax Coumdssion, 397 U.- 
, S. 664, 668^ (1970). ♦ 

Every analysis in this area must 
begin with consideration of the cum-- 
ulative criteria developed by the 
Court over many years. Three such 
tests may be gleaned froto oqr cases. 
First, the statute must have a secu^ 
. lat legislative purpose; second, its 

pMncipal or primary effect must be 
-one that neither advances nor inhib- 
its religion. Board of Education v. 
^len, 392 U.S. 236, 243 (1968); 
finally, the statute must not foster^ 
"an excessive* government entangle- 
ment with religion."^ Walz, supra, ^ 
at 67A. ' Lemon v. Kurtzman, 403 U.S. 
602, 612-13 ;(i971). ^ 

While the requirement of prefer- 
ential trfeiggBej^of the Bible clearly 
offends the. Establishment Clause of 
the First Amendment, the exclusion at 
the end of Section 1 of the statute 
would inextricably involve, the'^tate 
Textbook Commission in the most diffi- 
cult and hotly disputed of theological 
arguments in direct conflict with 
Chief Justice Burger's third standard. 
Throughout human history the God of 
some men has frequently been regarded 
as the Devil incarnate by men of other 



i-eligious persuasions. It would, be , 
utterly impossife;^e f9r the ^Tennessee 
Textbook Commission to determine which 
religiotjs theories were "occult" or 
"satanical" without seeking to resolve 
the theological arguments which have 
embroiled and frustrated theologians 
through the ages. (Footnote: See 
"Satan" and-"satanical,*' 9 Oxford 
Eng. Diet. 116 (1933), and W. Woods, 
A History Of The Devil (1973) to note 
how frequently differences of reli- - 
gious opinions are accompanied by de- 
' nunciation employing the terms "Satan" 
or "the Devil*"). 

The requirement that some religious 
concepts of creation, adhered to pre- 
sumably by some Tennessee citizens, be 
excluded on/ such gro.tmds in favor of 
the Bible of the Jews and the Chris- 
taiiH represents stijd another method 
of .preferential treaCjnfint of particular 
faiths by state law and, of course, is 
' ' forbidden by the Establishment Clause 
of the' First Amendment. 

We deem the two constitutional vi- 
olations described above to be patent 
and obvious on the face of^the statute 
and impossible for any state interpre- 
tation to cure* Under these circxam- 
stances, we find' no need to determine 
whether the tejms" "occult" and "satan- 
ical" are, as claimed by appellants, 
also void for vagueness under the Due 
Process Clause of the Fourteenth Amend- 
ment. Nor for the same reason do we 
feel it ^is necessary or desirable to 
pass on appellants' claims that the 
statute as drawQ represents violation 
of the' Freedom of Speech and Press 
^ Clauses of the First Amendment. 
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■-RELIEF . 

■ 3'- 

We have examined with interest the 
order entered by the Supreme Court, 
along with the jurisdictional state- 
ment filed by Tennessee in the Supremfe 
Court and the response thereto filed 
by the plaintiffs. We believe that^ the 
order can properly be interpreted as 
indication that no three-judge District 
Court was necessal^y in this action 
under 28 U.S. C. Sec- 2281 (1910) be- 
cause, as we have determined above, 

•24- • ■ . ■ 



this stat^ statute is patently uncon- 
stitutional. See Bailey v. Patterson, 
369 U.S. 31 (1962), and Tximer v. city 
, of Memphis, 369 U.S. 350 (1962). 

We particularly note the similarity 
between the language vacating and re- 
manding employed by the Supreme Court 
in Pennsylvania Public Utility Cbm- 
mission v. Pennsylvania Railroad Co., 
'382 U.S. 281 (1965), and the order 
entered in this case. 

It may, however, be argued (as does 
.the dissent) that the Supreme Court 
lacked jurisdiction oyer a direct ap- 
peal from the order of abstention 
entered by the three- judge court in- 
this- case because the order was inter- 
locutory and not one granting or deny- 
ing preliminary injunctive relief. 
See, e.g., MTM, Inc. v. Baxley, 43 
U.S.L.W. 4442 (U.S. March 25, 1975); 
Gonzalez V. Automatic Employees Credit 
Union, 43 U.S.L.W. 4025 (U.S. December 
10, 1974); Goldstein v. Cox, 396 U.S. 
471 (1970); Rockefeller v. Catholic 
Medical Center, 397 U.S. 820 (1970). 
As we see the matter, however, t^e 
abstention oi;der did in effect deny 
preliminary^ injunctive relief and ef-' 
^ fectively shut the federal courthouse 
door upon plaintiffs in their search - 
for timely vindication of their fed- 
eral constitutional claims. ' 
Sifch a denial of federal adjudica- 
^tion is peculiarly inappropriate when 
the constitutional claim rests upon 
the First Amendment to the United 
States Constitution. In a First 
Amendment case the United States Su- 
preme dourt noted: ; . 

In Such a case to. force the plain- 
tiff who has commenced a federal 
action to suffer, the delay of 
state court proceedings might it- 
sfelf effect the impermissible 
chilling of the very constitu- 
r tional right he seeks to protect. 
See Donibrowski.v. Pfister, 380 U.S. 
479, 486-487; Sagrgrett v. Bullitt, 
supra,^ at 3780379 [377 U.S. 360 
1964)i; NAACRv. Button, supra, at 
433 [371 U.S.U15 (1963)]; cf. Garf 
, - rison v. iouisiana, ,379 U.S. 64, 
74-75; Smith v. California, 3dl 



U.S.. 147. Zwickler V. Koota, 389 
U.S. 241, 2^2 (1967)-' . , 



EKLC 




-vThe judgments of the District Court 
are) vacated and the case is remanded 
for fentry of an order dissolving the 
three- judge court and an order by the 
District Judge before -whom the case 
vas filed granting preliminary injunc- 
tive relief in accordance with this 
opinion . 



Celebrezze, Circuits Judg« (dissenting). 

I respectfully dissent because I do 
not interpret the Supreme Court's re- 
mand order as a holding that Tennessee ^s 
biology textbook law is patently unccn- 
stitutionaL. The Supreme Court's order 



was as follows: 
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.fee judgment is vacated and the 
case is remanded tq^ tTie United 
States District Court for the ^ 
Middle District of Tennessee so 
that it may enter a fresh judg- 
^ ment from which a timely appead 
may be taken to the Court of * 
Appeals. 

This is not. a holdings that "no. 
three- judge District ^ourt was neces- 
isary. .. .because this state statute is ' 
patently unconstitutional," as the 
majority int^rp'rets the remand order. 
Had the Supreme Court meant that, it: 
would have said so and would have re- 
manded "to the District Court with di- 
rection, to enter a-sdecree granting 
appropriate injunctive relief," as it 
did in Turner v. city of Memphis, 369 
U.S. - 350, 354' (1962), and. Bailey 
Patterson, 369 U.S. 31, 34'-(19j62), the 
cases^the majority cites in support .of 
its view. Furthermore, if this view 
of tfie Supreme Court '.s order is valid, 
the majority's discussion of the merits 
of the TAinessee statute is pure sur- , 
plusage/ 

I believe that the proper interpre- 
tation of the Supreme Court ' s -remand . ^ 
order is that this Court, rather than 
the Supreme Court, should r^vi6w the 
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• r^lts of the three- judge District 

* Courtis abstention order. Under .28 
U.S\C. Sec. 1259 (1966) , the Supren^ 
CcS\irt does not have jurisdiction to^ 
review abstiention orders of three- 
judge district courts which do not 
grant op deny interlocutory or perman- 
ent injunctive relief. Section 1253 
allows a party to appeal an orderri^-om 
a three-judge district court to the^ ' 
Supreme Court only if it is an "order 
granting or denying... an interlocutory 

' or. permanent injunction." The absten- 
tion order appealed f rom does not 
grant or deny injunctive relief; it 
merely postpones decision, without 
dismissing the complaint. Thus, this 
case is within a growing line of de- 
cisions, where the Supreme Court has^ 
denied "Its jurisdiction over app'eals 
from orders -of three- judge district 
courts, ^^ee Gonzales v. Automatic 

Employees Credit Union ^ u/s. — 

43 U.S. L.W. 4025 (Dec. 10, 197^); m6- ' 
Cann v. Baiiftz/ 400 U.S. 1 (1970); 
Gunn v. University Committee, 399 U.S. 
383 (1970); Mitchell v. Donovan, 398 
U.S. 427 (1970); Rockefeller v. Cath- 
olic Medical Center, 397 U.S. 820 (19- 
70); Wilson v. City of J>ort Lavaca, 
391 U.S. 352 (1968)* See also Thomas 
V. Heffernan, 473 F. 2d 478 (2d Cir. 
1973)', rev^d on other grounds, 94 S. 
Ct. 3199 (1974). ' 

The appeal falls within the rule . - 
announced in Goldstein v. Cox, 396 U. 
S. 471 (1970), that an order of a * 
' three- judge district" court which falls 
short of adjudicating the constitu- 
tional merits of a challenged statute . 
'and does not grant or deny preliminary 
injunctive relief is not appealable to 
the Supreme Court. Rather, the" rele- 
vant Court of Appeals mujst review the 
appeal's merits. J?ee also Hutcherson 
V. Lehtin, 399 U.S. 522. (1970), where 
the Supreme Court remanded for con- 
sideration by the Ninth Circuit of an 
appeal of a three- judge district court 
order which had abstained from .con- 
sidering one aspect of the plaintiff's 
constitutional attack on a ''state sta- 
tute (313 F.Supp. 1324 (N.D.Cal. 1970). 
Here the District Court took no action 
on Appellant's motion for preliminary 



and permanent injunctive relief, so 
that Goldstein v. Cox required the 
Supreme Court to remand the appeal to 
this Court. (Footnote: It would have 
been desirable for the Supreme CtJurt 

^ to have explaineS its action more *' 
. fully. This appears to be the first 
instance where the Supreme Court has 
decline^ jurisdiction over an appeal 
'of an abstention order of a three- . ' 
judge district court. The Hutcherson 
case involved abstention in part but 
also, concerned other rulings by the 
district court. While this opinion 
was at the printer's, the Supreme 
Cd'urt held in MTM, Inc. v. Baxley, ' 

/No. 73-1119. (March 25, 1975), that "a 

- direct rappeal will lie to this Court 
under Sec. 1253 from the order of a 
three- judge federal court 'denying in- 
terlocutory or permanent injunctive 
relifef only ^here such order rests 
upon resolution of the merits of the 
constitutional claim presented below. • 
This holding makes crystal clear that 
we, rather than the Supreme Court, 

' have juristic tion to hear the appeal 
of the three-judge court's abstent 
order.) 

I do not believe that we are in a 
^procedural quagmire, as the' majority 
suggests exists, ^e Supreme Court 
simply directed that this Court, 
rather tljaa^ itself, hear the appeal 
of the abstention order. We should 
do so. (Footnote: An abstention 
otder is appealable to this Court im- 
•der 28 U.S.C. Sec. 1291 (196S). Jdle- 
wild Liquor Corp^ v. Epst^n, ^0 U.S 
.713, 715 n. 2 (1962); Druker v. 5ul- 
iivan, 458 F.2d 1272,* 1274 n.3^(lst; , 
yCir. 1972). We have no jurisdiction 
over this appeal from a three-judge 
district court because its qrder is 
not appealable directly to the Sir- 
preme Court. Section 1291' ex^nds' 
. our jurisdiction to all' district* 
court appeals "except where a direct 
reKriew may be had in the Supreme 
Co.urt.")* 

Having jurisdiction over the ab- 
stention order's validity, we^ might 
rest ojir decision on a ground not 
briefed or "argued by the parties — ; 
, that the three- judge district court 
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should have held that the case in- 
volves "no substantial constitutional* 
claim," and therefore should have 
dissolved itself for want of juris- 
idiction under 28 U.S.C. Sec. 2281 
(1966). Had this happened, the 
single district judge would have 
entered appropriate relief based on 
the holding that the Tennessee stat- 
ute is patently unconstitutional on 
its face. Thiff is the ground on 
which the majority rests its de- 
cision. ' * . 

I cannot concur. The constitu- 
tional issue in this case is not 
"wholly insubstantial" for the pur- 
pose of determining whether a three-' 
judge district court is necessary 
under- Sec. 2281. ' ^ ' 

A reading of Goosey v. Osser, 409 
U.S. 512 (1973), reveals a strict 
standard for refusing to convene a 
three-ju^ge district court on the 
groimd that the constitutional issue 
involved^ is insubstantial. (Foot- 
note : Goos2>i7 has caused other cir- 
cuits tjo restrict dismissals of com- 
plaints by single'^ udge district 
courts on the ground that constitu- 
j^ional'^issues are insubstantial. 
See^ e.g., JRoe V. Ingrahanif 480 F.2d 
102 (2d Cir. 1973) (reversing dis- 
missal' of complaint and remanding' 
f or ^three- judge court consideration, 
citing the "strict test" of Gooshy) . 
Contrast the pre-(?oos2>i7 ^decision in 
Johnson v. New York State Education 
Department/ 449 F.2d 871 (2d Cir. ^ 
1971) (with strong dissent) , vaca^ 
ted,- 409 U.S. 75 (1972). Likewise, 
the Third Circuit,, whose Goosby de-, . 
cision, 452 F.2d 39 (3d Cir. 1971), 
was reversed, has recognized that 
the Supreme Court "has interpreted 
the rei^ulrement for a substantial 
federal question liberally^ since 
Goosby. Farley v. Farley, 481 F.2d 
1009, 1011 (3d Cir. 1973); Rowland 
V. Tarr, 480 F.2d.545 (3d Cir. 1973).) 

In Goosby, the Supreme Court un- ' 
animously held: 

Title 28 U.S.C. Sec. 2281 does not 
require the convening of a three- 
judge court when the constitutional. 



attack upon the state statutes 
is ipsubstantial. "Constitutional 
insubstantiality" for this purpose 
has been equated with such con- 
cepts as "essentially fictitious," 
Bailey Patterson, 3S9 U.S., at 
33; "wholly insubstantial," i2>id./ 
"obviously frivolous," Hannis Dis- 
. tilling Co. v. ^Baltimore, 216 U.S. 
285, 288 (1910); and "obviously 
without merit'," Ex parte Poresky, 
290 U.S. 30, 32 (1933). The limit- 
ing words "wholly" and "obviously" 
have cogent legal significance. 
In the context of the effect of 
prior decisions upon the substan- 
tiality of constitutional claims, . 
those words import that claims are 
/ constitutionally insubstantial only 
'\ i^.. the prior decisions inescapably 
render the claims frivolous; pre-- 
vlous decisions that merely render 
claims of doubtful or questionable 
merit do not render them insubstanr 
tial fcp: the purposes of 28 U.S.C.' 
Sec. 2281. A claim is insubstan- 
tial only if "its unsoundness so 
clearly results from the previous 
decisions of this court « to fore- 
* close the subject and leave no rodn^ 
for th^ Inference that the ques- ^ 
tlons sought to be ralsied can be 
€he subject of cpntroversyi" 409 
U.S. at 518. 

'The Goosiy plaintiffs had attacked 
as unconstitutional a Pennsylvania 
statute^which allegedly prohibited pet- 
sons jailed before trial from voting.* 
The Third Cirquit affirmed the dis- 
missal, of the complaint by a single 
district judge;, citing McDonald v. 
Board of Election Coian'rs^ 394 U.S. 
802 (1969), where the Supreme Court 
had upheld the constitutionality of 
an Illinois statute drying absentee 
ballots 'to pretrial detainees.. The 
Supreme Court reversed th6. Third Cir- 
cuit, holding that McDonald merely 
upheld the right of a state to limit 
access^ to its absentee ballot proce- 
dures. The Goosby copiplalnt alleged ^ 
that Pennsylvaniavoretrlal detainees 
were absolutely prayehted from voting. 
Tfils was a different case, said the 



Supreme Court, at least for the pur- 
pose of determining whether a ^hree- 
judge court should have been convened. - 

The Tennessee iiology textbook stat- 
ute is different from the laws chal- . 
lenged in Eppersotn v. Arkansas , 393. 
U.S. 97 (1968) , and Lemon v. Kurtzman, 
403 U.S. .602 (1971), contrary to the 
holding of the inajority. Epperson' - 
overturned a statute which made it 
unlawful for a publicly employed . 
teacher to teath. the theory of Darwin- 
ian evolution. The^Tennessee statute, 
by contrast, contains no criminal 
, sanctions and prescribes that reli^ - 
gibus theories of eijO'lution and tii& 
creation be included in the t^ach^ng 
of biology. Thus,, it cannot be said 
that Epperson *"leave[s] no room for 
the inference that tlie question 
sought to be r^aised [by Appellees] 
can be the subject of .conttoversy." 
Goosbyr 409 U.S. at 519. ' 

Likewise, Lemon y: Kvrtzmah does 
not foreclose inquiry into Appellee's 
defense of the Tennessee statute i 
Xemon, itself a ca^e provoking ^five 
jSeparate opinions, struck down certain 
state statutes authorizing the expen- 
Jditure of public funds for particular 
kinds of support to nonpublic schools. 
As this C6urt held in Protestants and 
Othet Americans united v. united 
States, 435 F. 2d 627 (6th Cir. 1970), 
cert, denied, 402 U.S. 974 (1971): 

The decisions of the Supreme Court 
conistruing the Free Exercise, and ^ 
Establishmeh-t ClausesT of» the First 
Amendment^ave drawn fine distinc- 
a tions and have laid down rules not 
easy to apply. They have been 
decisions by divided courts. 435 
F.2d at 630. 

Accordingly, we. held ip Pirotestants 
'that a Substantial ques4:ion was pre- 
sented by a complaint and that\ three- ■ 
judge district court, should have been 
convened to consider it. The com- ' 
plaint ^attacked the constitutionality 
of a federal statute which autiiorized 
"the loaning of library tooks and 
materials directly to* the paro<ihial 
schools, rather than the issul^ig of 



textbooks directly to the school child- 
rjen," the latter procedure having been 
upheld in Board of Education of ^ Central 
School District No. 1 v. All^n^ 392 
U.S. 236 (1968)".^ / ' • 

It is impossible sfatisfactorily to 
reconcile our holding in Protestants 
with the decision here. See also Air-' 
derson v. Richardson, 454. "F. 2d' 596 " 
(6tti Cir. 1972). 'Like Epperson, Leraon 
does not foreclose all argument that 
the Tennessee statute, or a part there- 
of , is' constitutional, at least within 
the strict test set forth in Goosby. 
The "establishment" and "entanglement"- 
issues are not '^fictitious" or "frivo-' 
/ Ipus." They deserve . consideration by 
V ' a three-judge district court. They 
walcrant more than the qursory briefing 
and argument which the parties gave 
them on this appeal, since the basic 
issues briefed before us were those of 
^ jurisdiction ^d abstention. Indeed, 
the three-judge^ District Court itself; 
which haii the benefit of briefing, ** 
stated that is was not pperisuaded that ^ 
, . the [statute] is clearly lacking in . 
constitutional validity." 

The majority's decision not only 
violates the rule set forth Goosby, , 
but it does not accord with t|fe basi^ 
Congressional purpose behind the three- 
judge court statutes.; That purpose 
was succinctly st:ate<£by Mr. Justice 
Frankfurter in -Phillips v. united 
States, 312 U.S. 246, 251 (1941): 

The crux of^the business is pro- 
cedural protection dfgainst an 
^ improvident state-wide doom by 
^ a federal court of a state's 
legislative policy. 

^rough the three- judge district 

coijfct procedure Congress intended to c 
limi^ t?he power of single district 
judges to enjoin the operatic of 
state laws. (Footnote: Foi^ a.dis- 
.cussion of the history^of the three- 
judge court statutes, see C. Wright, 
Federal Courts Sec. 50 (1963); Hutch- 
eson, "A Case for Three Judges," 47 
Harv. L. Rev. 795 <1934).- The resent- 
ment which ^act^on by single judges had 
engendered bejf ore the enactment of 



section 2281 is evident in the remarks 
of Senator Overman of North Carolina - 
during the debates on that section: 
"I saw in Moody's Magazine last week 
that there are 159 cases' of this kind 
now where one federal ^udge has tied . 
the hands of the state officers, the 
governor, and the attorney general.... ^ 
My experience is that the state Is * 
sometimes delayed a solid year iri 
collecting taxes. . .Whenever one 
judge stands up in a State and en- 
joins the governor "and the attorney 
general, the people resent it, and 
public sentiment is*stirred, as it 
was in my State , and you find the 
people of the State rising up in 
rebellion. 45 Cong. Re.c. 7256 (1910) . 

In Gooshy, the single ju&geTs de- 
cision had been^ to dismiss the con(- 
plaint, thus not infringing the basic 
purpose behind section 2281. Its de- 
cision was nonetheless reveVsed. 

Here, however, the majority orders 
a single judge to enjoin the opera- 
tion a statute. The law may or 
-Ibay not require that the Tennessee 
statute not be enforced. The law"^ " 
does require that a three- judge 
district court be convened to make 
that determination. A three- judge 
court determination i^: needed "to 
allow a more* authoritative deter- 
mination and less opportunity for 
individual predilection in sensi- 
tive and -politically emotional 
areas. 'V Swift & co. ^. Wickbamr 
382 U.S. Ill, 119 (1965). Cf. 
Potter V. Meier, 458 F.2d 585, 588- 
89 (8th Cir. 19,72).- Given the 
slightest room for 'argument ^at 
prior, decisions of the Supreme 
Court do not foreclose the possi- 
bility ^hat the Tennessee statute, ^ 
or a part thereof, is constitutional, 
the three^judge district court should : 
^ave been flowed to determine its 
validity.* (Footnote: The majority's 
dec^^ion leaves substantial dpubt ,as 
toJKcactly vhkt parts of the-5tones- - 
see statute are unconstitutional. ^ 
The majority rinds, that the prov\J.Sd 
' in section 2 whicih"** excep'ts the Holy 
Bible from the requirement &k^t ac- 
^counts of the creation c^rry disclaimers 



of Scientific accuracy violates £he 
establishment clause of the^^First 
Amendments The statement at' the end - 
of section 1 that "the teaching of all 
occult or satanical beliefs of human 
origins"^ need nofbe included in biol- 
ogy textbooks is found condemned ^ . 
the "excessive entanglement" principle. 
With the&e two items removed from; the 
statute, the majority's opinion gives 
no guidance to the single judge who is 
instructed to grant "preliminary in- 
junctive, relief in accordance with this 
opinion*" Whether he is to -.enjoin op- 
eration of the entire statute or* to pro 
hibit particular actions based on parr^ 
ticular objectionable sections is un- 
clear. This is Atrue despite a severa- 
bility clause in the Tennessee statute 
which leaves operable any provision 
which is not held to be uhcohstituy 
tionalO V 

I hav^ found only a handful of (c'^ses 
where thje Supreme Court or a Circuit 
Court has affirmed or ordered the entry 
of >injunctive relief against the opera- 
tion of a state law by a single dis- 
trict judge on the ground that the 
statute lacked even a colorable claim 
of con^iiitutional validity (the Bailey 
principle) . 

iSie most -prominent instance involves 
state laws ^mandating racSLal segregation, 
in the face of SupreSme (Jourt de'cisibnsj 
which "foreclosed ""fe a litigable issued' 
the validity of segregative statutes, f 
Bailey v. Patterson^ 369 U.S. 31, 33 I 
(1962); City of New Orleans v. Bajrthe, 
376 U.S. 189 (1964); Turner v. city of 
Memphis, 369 U'.S. 350 (1962); Evers vL 
Jackson Municipal Separate School Dis^ 
trict, 328. F. 2d 408 (5th Cir. 1964); 
Sinikins^y. Moses E. Cone Memorial Hos- 
pital, 323 F.2d 959 (4th Cir. 1963); 
Ci0- of ^ New Orleans -v. Adams, 321 7.2^ 
493 (5th Cir. 1963); United States v. 
City of Jackson, 318 F.2d 1 '(5th Cir.' 
1963); Potts V. Flax, 313 F. 2d -284 * 
(5th Cir 1963); Meredith v. Fair,. 305 
F.2d 343 (5th ClrO, ce±±. denied/ 371' 
U.Sw 828 (1962); Christian v. Jemison,. 
303,rF.2d 52 <5th Cir. 1962). .-^ 

A second use^ of the Bailey print^^ple 
occurred tn^AlaBcma CivjUL Liberties 
Union V. Wallace,\^(> F./ff 1069 (5th . 
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Cir» ia72)3 where the Fifth Circuit 
affirmed an injunction issued by a 
single district Judge against enforce- 
ment of a'^ statute requiring Bible 
reading in fhe public schools, in 
explicit contravention of School Dis^ 
, trict of Abijjgrton Schemp, 374 U,S. 
203 (W6i3). 

A third instance involve 4 the re- 
versal of a single judge's denial of 
relief from the operation of a stat- 
ute making it a misdeameanor to print 
or circulate "any notic^. that a 
boycott or ban exists or\has existed 
or isCc'ontemplated against* any per- 
son, )^irm> corporation, .c r associa- 
tion o^ persons doing a ^awful busi- 
ness." The Fifth CirculTt found 
"legion" Support for its decision 
that the statute was overbroad on 
its face and cited Thornhill v. State 
of Alabama, 310 U.S. 88 (1940) , which 
had held a nearly identical companion 
statute unconstitutionally vague. 
klrkland V. Wallace y 403 F. 2d 413 
.(5th Cir. 1968).. The decision pro- 
voked a strong d^sent. 403 F.2d at 
417-25. i 

The f ddrth and only other use of 
the Bailey principle by a Circuit ^ 
Court involved an attack on Arizona* s 
vagrancy statute. The Ninth Circuit 
' held that Papacbristou v. City of 
\ Jaqks6nsrille\ 405 U.S; 156 (1972), 
which h^d overturned a nearly identi- 
cal vagrancy law, governed the case. 
Anderson v. NeaetZr 474 F. 2d 814 (9th 
Cir. 1973). The Ninth Circuit poin- 
ted out that the state defendants 
conceded that the statute was consti- 
tutionally indefensible and were 
merely contesting standing ^and ab- 
.sention issues. \ r " 

None of thes^ cases supports the 
majoritj^W-^e Bailey principle was ' 
meant 'to be confined to instances . 
where the defense of a statute would 
raise only "frivolous" or "fictitious "■ 
const i tut iomal arguments. Gong v. 
Kixk, 375 F* 2d 728, 729 n. . 2 (5th 
Cir. W67) ; Trombetta v. State of 
j^orida^ 339 F. Supp. 1359; 1362 
(M«D.Fla. 19^72) . Professor Currie, 
whose article "The Three- Judg^ Dis- 
trict Court 4n Constitutional Liti- 



gation," 32 U. Chi. L." Rev. 1 (1964), 
remains" tiie classic work on the sub- 
ject, warned 4that "the [Bailey] prin- 
ciple is a volatile one that could 
easily get: out ^f control. .('Footnote: 
32 U..\Chi. L. Rev. at 66-. Sibe also- 
Note, "The Three- Judge District Court^: 
Scope and Procedure xmder Section 228i" 
77 Hary. L. Rev. 299, 315 (1963).) 

This Circuit has previously noted 
tiie drain placed on judicial resources 
by the three- judge, court statutes. 
Jones V. Branigihr F.2d 576 (6Lth 
Cir. 1970), cert, denied, 401 U.S. 977 
C1971). this Circuit has always 
followed ^ocedures mandated by ton- I 
gress. * See Protestants, svprar, An- 
derson V. Richardson, 454 F.2d 596 
(6th Cir. 1972). The three-judge 
'court procedures sometimes lead to 
futile -procedural remands and .to con- 
sideration by three jiidges of issues 
a single judge xan easily decide. See 
Farley v. Farley, 481 F.2d 1009, 1012 
. (3rd:Cir. 1973). The remedy, however, 
is up to Congress. X would ap^ly sec- 
tion 2281 in its present form 'and 
under its current interpretation by 
the Supreme Court. I would not order 
the process Congress has mandated for 
this case to be short-circuiteci in the 
* manner the majority prescribes. 

Because I^am in dissent, there is 
no need to explain in depth my view of 
the basic issue presented by- this 
^ppeal — whether the District Court 
erred in abstaining. from decision on 
the merits of Appellants* claims, 
pimply stated, my position is. that the 
District Court .erred in abstaining be- 
cause no state court construction of 
state law cotild avoid ultimate de- ' 
'cision of the cons titistional issues 
presented by the Tennessee istatute. 
. However narrowly the Tennessee Supreme 
Court might confine the statute's 
reach, its basic thrust -must . remain. ; : ' 
Its central core is review by the Tfen-" 
>n^see Textbook Commission to see that 
biology teitbboks carry scientific 
disclaimers as ^to any particular 
theory of creation anJ^evplution and 
that biology textbooks contain reli- 
giotis account1^.^.the ci:eation and 
evolution. Whether the entanglement 
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that must result between government 
nd religion will exceed the permis- 
ble degree is a question that must 
ultimately be faced. See Protestants^ 
435 F.2d at 630. ' ^ 

Abstention is therefore imj^roper. 
Banasm ForsseniaSr 380 U.S. 528, 
534035 (1965); Baggett v. Bullitt, 377 
U.S. 360, 375-79 (1964). The fact 
"that a state constitutional pro^sion 
might .also decide the case' does not 
warrant abstention, because the state 
provision here is substantially simi- 
lar to the federal First Amendment. 
Cardan v. Bland, 199 Tenn. 665, 672, 
288 S.W.2d 718 (1956). Wi^cx>nsin v. 
\cons tantineau, i^QQ U.S. 433 (1971) 
- The case on which the District 
Court relied to justify abstention, 
Reetz v.. Bozanichr 397 U.S. 82 (1970, 
does not apply to this dispute.. In 
Reetz the basic issue concerned man- 
agement of natural resources, which 
the Supreme'* Court stated was "a mat- 
ter of great state concern." 397 
U.S. at 87.' Furthermore, the Supreme 
Court held that the Alaskan Consti- 
tution, which deals in detail with 
fishery rights and private interests, 
might be "the nub of the whole con- 
troversy." 397 U.S. at 87. Thus, ' 
Reetz 1^ a f^ different liase^ from ' 
burs, ^ere the challenged state 
statute is attacked on essentially 
one ground — conflict with the con- 
stitutional clause guaranteeing 



freedom of exercise- and freedom from 
establishment of religion. 

Bie District Court ^should have pro^* 
ceeded to adjudicate Appellants' claim' 
on the merits. ? 

Were this Court to reverse the ab- 
stention order, it could only remand 
for consideration of the merits of the 
statute by the thre^- judge District 
Court. As the^Supreme Court held in 
Goosbg, 409 U.S. It 522 n. 8, once it 
is determined that a claim is properly 
one for a .three-j4dge court to decide, 
the jxjr is diction of the Court of Ap- 
peals ends*. We are without jurisdic- 
tion -to consider the merits of Appel- 
laijits' con^itutional content ions^i 
and I intimate no view^ about them. 
? \In summary, I believe that the^ ' 
^ Supreme Court's, remand order meant only 
one cbin^T- that this Court should de- 
cide the merits of the District Courtis 
abstention order. The constitutional.^ 
issues concerning -the Tennessee statute 
are not "frivolous" or "fictitious." 
They merit ccnsideraticm by a three- 
judge district court , /as required by 
28 U.S. C. ,Sec.' 2281-/ The District 
Court shoxil.d not'h^e abstained, but 
should have promptly adjudio^t^ Appel- 
. lants' ^claim. Thus^ we should reverae 
• the District Court.^ oirde* and^^nemsuid 
for cottSideijatioQ of the mein^^tCT&f the 
Tennessee statute^ We' have no jui:is-^. 
diction to decide the constitutional 
issues .ourselves . 



Tennessee "Genesis Law" Ruled 
Unconstitutibnal 



Jerry P. Lightner 



Reprinted with permission from NABT Nevs £ Vlenrs, April 1975 (Vol. 19; No. 2). 
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In. kpfUl' 7973 tkn Tenne&4ee GmoJial Ai6mbZy amznded ItA Stat^ Code. Annotated,. 
Section 49-2008 thu& Jvexiuxjting biology textbooks \to pvovldit "<m eqaal amount oi 
emfhobdjU on the ofUglnA am. cJuzjaUUnn o^ man...aA ^conded -in, ,,the GeneA^ ' 
axLcoant In the. Bible." He/te li, a. Ajevleuo o£ the e.vent& wkicJi o'ccuAAzd be^een 
VecembeA 28, '1973 and.ApnAJi 10, 7975 dujujng the pfiocz&6 oi iedemt coaJit ILti- 
gation vokaih fuUiuXXed In a dedUlpn tha£ the law iM& unaon&tltutlonal. 



The attempt by the National Associ- 
ation of Biology Teachers to obtain a 
federal court judgment against the 
Tennessee "Gei^esis Law" ended success- 

V iuily/on April 10, 19 75 when* the Itoited 
States Court of Ai)peals for the Sixth" 
Circuit ruled th^ Iteonessce law uncon- 
stitutionally established a preference 
fo^ the peaching of ^virhe biblical ac**^^ 
cdunt of creatioii over the theory of 
evolution^ The Court called the case 
a new version of "jthe legislative ef- 
fort to Suppress the theory of evolu- 
tion which produced the famoxxs Scopes 

- Monkey Trial of 1925." 

The Appeal Court ruled that th^ re- 
sult of the Tennessee legislation was* 
"a clearly defined preferential po- 
sition for the Biblical version of 
creation as opposed to any account of 
the development of man based on sci- 
entific research and reasoning. For 
a: state to seek to enforce such a 
preference by iW is to seek to ac- 
conplish the very establishment of 
religion which the First Amendment 
to the Constitution of the> United . 
States squarefly forbids ." The Court 



also stated that thie law was xmconsti- ' 
tutional in other respects, and that 
"the District Court clearly erred in 
abst^^iing from rendering a de terminal 
tion o^ the xmconstittif ionality of the 
stai:ute op .Its face."*. Judges (Sedrge 
Edwards arid ^^Pierce, JLlvely yote<^ in the ' 
majority;-. Judge Anthony Gelebrezze dis-v 
sented qn procedural grounds saying he 
believed the federal District ^ourt^iti: ^ 
'Tennessee should^haye heard the case. 
Tennessee Gov^t^r Ray Blanton said . 



th^ decision s^ 



^me from administer- 



ing a law I did not /believe -in anyway. 
I ^don^t believe a legislative or execu- 
tive branch should get into the getting 
of curriculum for public schpols." 

The action overtxmied 'legislation 
passed by the Tennessee General Assembly 
in April of 1973 which amended Tennes- 
see's Code Annotated 9 Section 49-20(78. 
The legislation stated: "Any biology 
textbook used for teaching in the pub- 
lic schools, which expresses an opinion 
of, or related a theory about origins 
or creation of man and his world shall 
be prohibited from being used as a text- 
book in Such system unless it states 



; that it is a theory as to the origin 
iand creation ol man and his world and 
is not ifepresented to be scientific 
fact* Any textbook so used in the 
public education system vhlch expres- 
ses an opinion or relates to a theory 
or theories shall give in the sami^, 
textbook iand under the same subject 
commensurate attention to, and an 

• equal amount of emphasis on, the ori- 
gins and. creation of man and his 
worl4 as the same is recorded in 
other theories , including, but not 
limited ta, the Genesis account in 

• the Bible" The act also stiated that 
"the .Holy Bible shall not be defined 
as a textbook but is hereby declared 
to be a reference book," 

At its meeting on June 15-16, 1973,^ 
the NABT Board of Directors unanimous-' 
ly moved to assume the role 'of plain- 

, tiff against the State of Tennessee 
in litigation challenging the consti- 
tutionality of- thef new "Genesis, Law," 
On October 11, 1973 , NABT formally. 

: retained, Frederic S. LeClercq, attor- 
ney ^at law and* associate- prof essorji of 
law at the University of' Teraies^^V 
and instructed him to initiateS^^*!^- 
suit as early as possible/ Three (^^ 
plaintiffs were nam^d: Joseph^Daniely ' 

• > Arthur Jones, and Larry Ray Wil-, 
: der* Darfiel^ and ^pheis are professors 

of zooloty at the University-tJf^Teji- 
nessee Wilder is a teacher in the 
Knoxville public schools « The suit 
was filed on Deceniber 28, 1973 in the 
United. States District Court for the 
, Middle District of Teflnessee, and ap- 
^ pellant 's motion to convene a three 
judge court .was granted y 

N^T^s s^uit maintained that the Ten- 
nessee law was an es'tai/lishment of 
religion -.by the s^ate An. violation of 
the Due process. Clause of tlje Four- 
teentfi ^Amendment , that it interf erred / 
with the Free Exercise of Religion as 
that guarantee is incorporated by the 
Due Process Clause, that it abridged 
the Free Speech Clause of the First 
Amendment as that clause is incorpor- 
ated by the Due Process Clause, that it 
was a prior restraint nxpon the Freedom 
of Press in violation of the Due Pro- 
ceys Clause as it incorporates the 
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Free Press Clause of the First Amend- 
ment, and that it was void for vague- 
^ ness in violation of the Due Process 
Clause • ' ^ 

On February 5, 1974 i:he State of 
Tennessee, through its assistant at- 
torney general, filed a motion in the 
, United States District Court asking 
for dismissal of NABT's suit, contend- 
ing that NABT and its co-plaintiffs 
lacked standing and failed to state a 
claim upon which relief could be 
granted. Furthermore, if dismissal 
could not be granted, the motion asked 
for abstention of the District Court 
pending determination of State consti- 
tutional issues raised by a suit filed 
by Americans United for Separation of^ 
Church and State/ The AUSCS suit had 
been filed February 1, 1974 in the 
Chancery Court of Davidson County, . 
Nashville, Tennessee. -^On March 5, 1974 
NABT filed a motion to intervene, a 
complaint, and an order in the AUSCS 
Suit, but expressly reserv&d its feder- 
al constitutional claims for Federal 
determination.- T ■ 

A trial brief opposing the potion 
to- dismiss was immediately prepared by 
Le Clercq and filed on February 10, 
1974. NABT^s brief argued \hat the 
Association did have standing in Tennes- 
■ see to 3ue , that there was no jus tif i- 
cation for' the federal court ta abstain, 
and that the Tennessee law was not sus- 
ceptible of any saving construction 
which* would avoid the federal consti- 
tutional question. On February 26, 
1974 a tiyianimous per curiam order was 
filed by the United States District 
Court abstaining from decidinig upon - / 
NABT's federal constitutional claims 
but. retaining juris4;iction pending the 
completion of .state court proceedings. 

In response to the per curiam order 
of the District Court, NABT^ appealed : to 
the Supreme Court of the United States. 
The noticer of appeal, filed March 6, 
1974 raised two questions; first, should 
the District Court have rabstained pend- 
ing proceedings in the State Court with- 
out passing upon the merits of NABT's 
claims that the Tennessee law was re- 
pugnant to the Constitution of the Uni- 
ted States, and second, was the Tennessee 
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law repugnant to the Constitution of^ 
th^ United States in that it violated 
the Establishment, Free Exercise, 
Free Speech, Free Press or Due Pro- 
cess Clauses? . ^ 
' On June 17, 1974 the Unitedv States 
.Supreme Coutt issued an order which 
stated': "The judgment is vacated '^and 
the case is remanded to the United 
States District Court for the Middle 
Dijstrict of Tennessee so it may enter 
a fresh judgment from which>^ timely 
appeal may be taken to" the j6ourt of 
Appeals." 

In response to the Supreme Court's 
order, a brief for appellants was 
filed in the United State^^urt of 
Appeals for the Sixth (l|^^it on Z\x\y 
1, 1974. The brief maihmned .that ' 
abstention was appropriate only in 
the presence of special circxmstances, 
none of which were present. Le Clercq 
stated: "The District Court's absten- ■ 
tion ord^r, in effect, negates Federal 
question jurisdiction contrary to the 
intent of Congress in the great acts 
vesting Federal question jurisdiction 



, in the lower Federal courts* Absten- 
tion in the context of this case , 
serves no useful purpose in p;romoting 
harmonious Federalism or comity 
Oral argijment on this appeal was pre- 
sented by Le Clercq ^before the Sixth f 
Circuit Court of Appeals in Cincin- 
nati on October :4, 1974 • 

Author's Note: It is difficult to 
giiess what effect th^ ruling by the "4 
. United States Court^f Appeals Will ^ 
have, but it should not be underesti- 
mated* Throughout this two year legal 
battle, liABT has maintained that ef- 
forts within states to legislate 
"equal-time" provision for religious 
viewpoints in biology are contrary to^ 
the United States Constitution. Such 
inclusion of creationist ^doctrine in 
biology texttooks and curricula amounts 
. to ^establishment of reli^on which is 
clearly prohibited by the First Amend- 
ment. The Court's decision must there- 
fore be very seriously considered by 
legislators in ail states of the United 
States where "equal time" *bil]3 are con- 
templated, o 
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STATE OF INDIANA, COUNTY OF MARION, 
MARION SUPERIOR COURT, NO. 5, CAUSE 
-NO. S577-ai39 - • 



Jon Hendren , . by nex}; friend > Robert 
HeBdren, Robert Hendren ici his own - 
right, and B. Thomas Marsh, Plain- 
tiffs, ; . 

-vs- 

Glenden Campbell, Betty Crowe, Harold 
Negley, Sterling H. Halton, Janet 
,Witdcersham, William Lyon and Betty 
Lpu Jerrell, Individually and in 
their official capacity as Members 
thetddiana textboolc Commission, . 
Defendants. . - ; . * 

^ . OPINION . ^ 

I. STATEMENT OF FACTS ^ , 

Before the court is a Verified Pe- 
tition f6r Review (Amended Complaint) 
filed on Marfh 23, 1977 on behalf of 
a ninth grade student,. Jon Hendren, 
hll^;;; f athj^. ahd^ another par^t of a - 
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student in the West Clark. Community 
School Corporation. The defendants 
arje members of the Indiana Textbook 
Commission. : . ^ - ^ 

The Textbook Commission is respon- 
sible f 6r the adoption ^gf textbooks 
to be used in the pubiic schools of 
Indiana. -In the general arefi of bi- 
ology the Commission adopted seven 
books, including the onQ at issu^. 
From that list local school_boards may 
then adopt texts to be used for. a 
period of five years. Five school 
systems co-adopted this text with 
another text.(l) Two systems. West "^ • 
dlark Comnumity Schools and« South 
ple]^ Community '-Schools adopted only 
'eardh'for Order in Complexity. 

n all of these systems the text 
fin current use in the first, year 
of the five year cycle.. 

On March 18, 1977 the Textbook rCqm- 
mission pursuant' to an order of the 
Court convened a heariiig on the xise 
of this text. The Commission* issued 
findingis of fact on that date deny- 
ing the request of *'the plaintiffs that 
the text be' withdrawn. (Esdiibit A) 
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II. NATURE OF THE CASE 

This petition is brought Ainder the 
Indiana Administrative Adjudication 
Afit 10 1971, 4-22-1^2 et seq. in a 
judicial review 'of the action of the. ^ 
Textbook Commission. The general ^le ^ 
in Indiana has been that the reviewing 
court use the test of an agency *s fac- 
tual determination as whether there 
was Substantial evidence- in the admin# 
istrative record to support the agency's 
finding. (2) More recently Appellate 
courts have found that "Judici^ at- 
tempts to define the-meaniiig-^f substan- 
tial evidence have uiet" with less than 
unqualified success. "(3) Accordingly 
Courts may review the whole record, 
rather than merely evidence supporting 
the agency's findings. The Court is 
also asked to view the Commission's 
findings and the text in light of the 
Establishment Clause of the First and 
Fourteenth Amendments of the Constitu- 
tion of th^ United States, Article 1, ' 
Section 4 of the Constitution of the 
State of Indiana, and I. C. 1971 20-10. 
1-9-11 which provides: ^ 

"The Commission on textbook ^ - 

adoptions shall not approve 
a textbo<^ wfiich contains 
anything of a partisan or . .'. \ 
^ sectarian character. " , ' 

III. ISSUES ■ . . 

1. Wsts the finding of the Commission, 
arbitrary, capricious, or an abuse of 
discretion or not ^otherwise in accor- 
dance with the law because it violates 
statuatory or constitutional prohi- 
bitions? ; 

2. Were the findings of the Commis- 
sion Supported by substantial evidence 
at the administrative hearing? 

3* Does t^i^p:^tbook violate stat- 
uatory and constitutional guarantees 
and prohibitions?^""^;^^ 

IV. fiEVIEW OF THE COMMISSION HEARINGS 
TESTIMONY AND EXHIBITS 

^ At the hearing of the^ Commission, 
the Plaintiffs called ten witnesses, 
among them being biologists and the- 
ologians.^ Tfie Attorney General called 
one^witn^s, one of the authors of the 
text. Al> of the Plaintiff's witnesses 



complained that the book was "sec-. 
t3tian"in viewpoint. One witness,"^. 
Jon R. Hendix, was also a member of 
the State Science Advisory Committee 
that wrote giiidelines for science in--, 
struction^ for the State of Indiana. 
Dr. Hendix testified that the book was 
outside of state guidelines. The 
witness had recommended disapproval of 
the book. ' r 

The witness for' the Attorney Gener^ 
al. Dr. Larry G. Butler, was one of 
the authors of the book. Dr. Butler 
felt the book was "in accord" with his 
own Christian perspective. (5) A wit- 
ness for the plaintiff, Donald L. Nead, 
observed that the main-line Protestant 
.denominations, including Presbyterians, 
Methodist, United Church of Chris t,K 
•Christian Church (Deciples of Chri^t^ , 
and certain elements of the Lutheran^s 
and American Baptist Convention has 
not considered the theological basis ' 
■ of the book viable for many years* (6) 
The Plaintiff also introduced nitie"* 
exhibits ineluding "the ,book, Teach&os , . 
Gi^de^ and various letters and booklets 
|r<i^ the publisher. In terms, of the * 
:^rpose of the textbook, a lettei?|)fpom 
Henry R. Morri^^, Ph.D. , Director of ' the 
Institute, fo;p Creation Research re- * ' } 
lates: 

"The Institute for Creation, 
" Research is the research di-= . 
vision of the Christian Heri- 
^ tage College, and all of the 
students in the College are 
given 90 class hpurs of instruc;- 
^^tion in creationism^ so 'that 
^ they are all well e.quipped^W^ 
be leaders in the/ creationist 
movement in the-^uture. "(7) 
In another esdiibit. Dr. Tim F. La- 
Haye, President of Christian Heritage 
College, discusses "the ministry of 
the Institute for Creation Research 
• ••"•it is a.."tinique missionary organi- 
zation...", "....it has a remarkable 
evangelistic and spiritual ou;: reach. "(8) 
In a distribution brochure, includ- \ 
ing the text at issue, tjie publisher \ 
states: 3 
"We are seeking toMn form the 
public about the latest findings 
regarding special creation, but . 
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ve ^Lso deaire to publish and 
distribute material \Alch will 
edgg^te the reader concerning 
scriptural evidence and rell- 
" - gious thought, and vtilch ylll 
help build up the body of 
Christ. "(9) 

Dr. Morris > in an article entitled 
"Creation in the Christian School" re- 
lates: 

"Althoiigti a considerable part 
, of ICR's activity is aimed at 
the restoration of creatlonlsm 
in the nation's public schools 
and state universities, ^ 
realize this is difflcujjc/to 
accomplish and is a long-range 
goal rather th^ one quickly ^ ^ 
attainable." 

V "In the public schools, for ex- 
- anqple, we xir^ that creatlonlsm 

be taught as' an alternative to 
evolutionism not on a religious 

V basis, but strictly on a scien- 
tific basis.". 

"In a private Christian school, 
• hoWfever, this neutral ^proach 
ia neither secessai^ 
able. Aithoiigh studei 
Schools should be taught 
evolution, the curriculum 1^ 
should stress throughout 
creation is the only Biblical 
position and the only realistic 
scientific position^ well."(iP) 





V. EXAMIK&TIQN OF ^HE TEXTBOOK AND 
TEACHER'S GUIDE 

The textbook A Search for Ordor in, 
Complexltg, of sdme 595 pages and tW 
Teachers Guides of some 96 pages, ;were 
published la 1974 in revised editions 
by the Zondervan Publishing House". 
Distribution and promotion was there* 
after done through the Institute ^f or 
Cred^lon Research. 

The text itself Includes some 23 
(shapters with corresponding teacher's ' 
guide with- suggested answers to ques- 
tions for students in the text. The 
text in its preface indicates : • 
"There are essentially only two 
philosophic viewpoints of origins 
among xntfdem biologists — the 
doctrine of evolution and the 



doctrine of special creation. 
Proponents of the former postu- 
late the gradual appearance of 
the various forms of life and 
of life itself by natural pro- 
cesses over vast ages of time. 
Exponents of the larter assume 
the essentially instantaneous 
origin of life and of the major 
kinds of living organisms by 
special creative acts utilized 
directly by the Creater Him- 
self." . • 
,The text asserts that the two view- 
pointy "cannot -really be harmonized... 
since they represent diametrically 
opposite viewpoints of origins X" (12) 

The index tp the text seems ,\>n its 
face, to stipport the assertion that 
the text attempts to present bo A 
viewpoints for consideratibn by the 
thoughtful student. Under "Creation 
Theory" are found 47 reference pages 
in the index while 88 reference pag^S 
are listed for "Evolution Theory. "(13) 

The "Glossary of Terms" also seeilis 
to Support a balance view by: defining 
the viewpoints as follows: 

"Creatiojn/ the sum total of acts 
by the Creator pr Supreme Being 
who brought into existence the 
universe, the earth, and all life, 
including mankind that is therein. 
''Evolution^ t^e explanatory be- 
lief system that all life, in-- 
eluding mankind,^ came from an 
* inorganic beginning from one 
celled forms throi^gh multicel- 
lular organizations of two-cell — 
. layered and three-celled layered 
, f ormft of animals and moss and fern 
and flowering plants . " (15) 
In fact, the text consistantly" pre- 
. sen^s creatlonlsm in a positive light 
and evolution in a negative posture. 
The preface summarizes thfe program of 
, the text followed in the text itself. 

Discussing the evolution and creation 
"models" the preface presents a definl- 
" tion of each f pl^[sS^<I ^7 tests and pre- 
dictions necessary^o support each 
theory. As to evolution, the text as- 
serts ••basic predictions" as being: 
". : .processes which tend to pro- 
duce functional' s:feELlarities. , • 
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with no 'gaps' of any consequence 
between adjacent kind," 

.processes' which tend to 
produce tlew entities in an even 
higher state of ord6r and inte- 
gration;" 

that variety and complexity 
of tllc world and >all its inhabit 
. tants tend to increase as time 
increases. "(16) 

Discussing the evolution predic- 
tions in the text, the authors state 
at page xix: 

"the inference of a continuous 
array of such similarities, . . . 
is not supported by the data." 
"Secondly, study of variou;s 
processes does bear out the 
eyolutionary inference.*." 
"Once again, however;, this evi- 
dence is not very compelling... 
(and) "sfeem always to fail into 
one of two categories." ^ 
(These categories) .. ."may 'be 
used T>ettet to support th^.^ 
principles of conservation and 
decay rather than origination 
and integration, as proponents 
of the evolution model would 
' suggest." ' 

. "th^ inference that the cbnq)lex- 
ity of life should have increased 
with the passage of geologic 
time... is seriously weakened by 
the necessity of circular reason- 
ing in Its development. "(17) 
The preface disputes "index fossils' 

starting at page xx: 

"...the fossil record does not 
* necessarily reflect slow,/uni- 
formitarian evolutionary change 
over vast ages, but rather con- 
tains a graphic record of vio^ 
lence* and death on a worldwide 
scale." 

Summarizing, the preface concludes:, 
"The evolution mgde contains 
numerous deficiencies^ ani dis- . 
crepahcies. One may'acihere to 
it as an act of .faith, but it 
is i^llacious and misleading 
to >label it ' science ' . " (18) 
As to the) creation model, the pref- 
ace relates at page xx and xxi: , ; 
"I^hat there was a period of 



special creation in the past, 
during which the world was ' 
brought into existence out of 
. • nothing but the- power of the 
Greater..." 

"The features of the creation p- 
model are confirmed by most 
or all of the actual observed 
phenomena of nature, thus-- 
demonstrating the validity of 
the^ creation model as. being 
scientifically sorund. . ." \ 
"Similarly, the second law - 
(increasing entrophy) is es- 
j sentially a confirmation of 
the universal law of decay 
and death posttilated in ac- - ' 
cbrdance with the biblical 
version of the creation model" 
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In fact, there seems to be no 



^way of accoimting for most of 
• the great f^ossil beds of the 
world- . .except in terxns of very 
rapid burial and lithification, 
such as might be possible in 
accordance with the biblical 
deluge, --and ac&ompahying vol- 
caxiic and lectonic activity . 
and inferred stcbsequent gla- 
ciological phenomena." ' 
- Summarizing the creation model > the 
preface concludes at page xxii: 
"On this basis the creation 
model is a framework of inter- 
pretation and correlation which 
is at least as satisfactory as 
the evolution model." . 
"However, (the various principals 
and laws) all may be correlated^ 
far mor* easily with -the creation 
model than with the evolution 
TOdel." 

"Furthermore, the data and prin- 
ciples of physics, «fiemis try 
and the other^ physftal sciences 
are much more ^easily understood 
within the framework of the crea^ 
tion model than in that of the 
evolution- model . " . 
Finally at pages xxii and xxiii of 
the 'preface, the editor states: 
"Evidences usually presented in 
support of evolution as a model 
of origins are accurately pre- 
sented and considered. At /Che 
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sane time. It Is explicit 
throughout the text that , the 
most reasonable explanation 
for the actual facts of biol- 
ogy as they are know sclen- " 
tlflcally Is that of bi1>lical 
. creatlonlsm/' . 

VWfc^hope this approach will 
be attractive fdfrst of all to 
the many private schools dlrec- * 
ted by those seeking to main- 
tain an educational phllos^hy 
T and inethodolQgy donslstant with 
traditional Christian perspec- 
tives. We: trust It w^ll also ^/ 
be of Interest and. use -in public 
school systems by teachers de- 
siring to develop a genuine 
scientific attitude in their 
students rather than an arti- 
ficially induced evolutionary 
world view. " i j 

Most of t;he chapters in the text it- 
self deal with non-controversial elements 
of biological science such as insects, 
cheiffl cal principles^, algae, one-celled 
organisms, and so on. The book is re- 
plete, however, with references to bib- 
lical topics, the. .."wonderful findings, 
of God^s creatiop".. .and. . ."divine crea- 
tion" as being tjie only correct vle^olnt 
^to be considered. Throughout the tfext, 
while both viewpoints are mentioned, 
biblical creation- is consistantly pre- 
sented 'as the only correct "scientific" 
view* Two entire chapters, in fact, . 
are devoted to lengthy discussions o^ 
the fallacies and weaknesses 'of, the evo-' 
lution viewpoint* Chapter 21 "Weakness 
of;GeologjLc Evidence" goes into great 
detail disputing evolutionary theories 
as to fossils and geologic evidence, jjt 

explains fossils " by the fact that v 

most fossil material was laid down by 
the flood in, Noah's time." (20) Chapter 
24, "Problems for Evolutionists" devotes 
some eig^t pages to arguments refuting 
evolution theory. There are no chapters 
or passages in tke text which deal crit- 
ically with biblical creationism. 

- Also persuasive as to the avowed ,pur- 
pose of ;the book is the Teacher's Gxjide. 
This publication, designed for teacher 
in tjsing the text, summarizes the text» 
offers suggestions for use and enrichment 



and provido^ answers to questions found 
at the end of textbook chapters. These 
questions are designed to test the stu- 
dent as to his understanding and study* 
. of each chapter. 

A review of some of the questions 
,-iLnd corresponding "correct" answers is 
instructive. . - ^ , 

Question 10, page 163, text:' 
"To what extent was Alexander 
FlemmingVs discovery based on' * 
chance, and to what « extent on 
training?:* . . ' ' ' 

Answer^ page 39 » Teachers Guide: 
"It was 'chance* (under the dl- 
rectioyn of God's providence) 
whichjt&llowed the penicllllan 
spores to get Inrto the culture 
dishes of bacteria. . ." 
Question 8, page 77, text; 
"Why does an old human skeleton 
of low type isometimes receive 
^more attention than an old 
hximanr skeleton o£' tba same type 
as living .'men?" » 
Axxswer, page 77, Teachers Gtiide: 
"Sdtj^ persons believe that evolu- 
tion has been aipply demonstrated 
to be ttue. When a skeleton of 
low type is found, they jump to 
the conclusion that 'it is ances- 
tral to^modem man. Such persons 
forget that they are usijag their 
_^,assumption of evolution as proof 
r^f evolution." 
; Question 7, page .459, text: \ 
"How does the Doctrine of evoltir 
tion by nattxral selection explain 
the development* of altru^m, or 
doesn't it?" 

Answer, page 79, Teacher's Guide: 
."If the doctrine of ^evolution 
were true, it would favor heart- 
less ruffians such as bandits 
and weeds. An altrusive person T 
would be less 'fit' tor survive. 
On the other hand, where a ma- 
jority of a groiip of people 
recognize God, they appreciate 
and favor the altujristic person;" 
Question 7, page 471, text: 
"Creationists believe there are 
li-mits tto natural change. Are ' 
they afraid to extrapolate, or 
ar^ there reasons for suclya . . 
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belief?" 

Answer, page 81, Teacher's c^iiider 
"An evolutionist might say. If you 
recognize small changes, multiply 
them by the number of years the 
earth ha6 existed and you will have 
learned, however, that there are 
limits beyonS which small changes 
no longer accumulate . " 
Question 8, page 471', text: 
VWhat do hydra, the ^possom and 
the^Jack pine teach about develop- 
ment of complexity?" 
Answer, page 81, Teacher's Guldef: 
"A complex animal or plant does not, 
because of its complexity^. have ^ 
advantage in the struggle for 
existence. Compleatity must have 
beetl conferred by the Creatoir 
rather than by natural conditions' • 
Such as we observe today." ^ , 

VX. APPLICATION OF STATUATORY AND COIJ-r ' 
STITDTIONAL STANDARDS 

Numerous cases in the history of the 
United States have dealt with issues 
of the 1st Amendment to the Cons titu- ^ 
tion* (21) . The United State^ . Supreme - 
Cotirt has frequently detenffLned that 
the authors of ^he. Constitution did 
not merely prohibit the establishment 
of a state church or a state^religljon.* 
This natioiJ»'s, founders regarded suah ^ 
matter as one to be carefully and/ 
seriously avoided. They stated/xhrough 
the Constitution that there should be 
"no law respecting an establishment 
of religion." The Supreme Court has 
•interpreted this ^ to mean that: 

"A given law might .not establish 
a state religion but* nevertheless ^ - 
be oi^e respecting that and in the- 
sense of bel^g a step that could 
lead to Such estfablishment and 
hence offend the First Amend- > " V 
ment."(22)" . ' 

The Court has not required total sep- 
aration betvei^^^aahurch and state. Many 
regulations ^d l^ws involve the co- i 
existence of church and* state such as 
tax exemption of property for religious 
t^orship. Judicial caveats against* en- 
tanglement must recognize that the line . 
.6f^sepatatipn^ 'far iErom being- a wall, 
is.a'-blturred, indistinct and variable 



barrier depending on ,^11 the circum^ 
stances of a particular relation-^-- 
" stiipl(23) In fact a sense /of neutral-* 
ity has been, a goal of th^ courts as 
it relates to the state and- religion. 
As Mr. Justice Douglas pointed out: 
"We* sponsor an attitude on the 
part of government that shows no 
partiality ' to any one group and '* 
that lets each flourish according 
to the z€;al of its adherents and 
the appeal ^crf its dogma."(23) 
. For exao^le, in Walz v. Tax Ct>mmis- 
sion the Supreme "^Court^ foimd that: 
"The legislative purpose of a 
property t^ exemption is neither 
the advancement nor the inhibition 
of religion; it is* neither spon- 
sorship nor hostility. "(25) 
In Walz it was pointed out that -New 
YcTrk City had not given preference to 
^ any particular church of religious 
sect. Instead a tax exemption Vas 
granted to Jaouses of religious worship 
within a broad class of p'roperty. The 
Co^rt had no problem with the fact 
that the state.. . 

"has an affiTmative policy that 
pofasi^erd tfieSe groups as bene- 
ficial and stabilizes influences 
. in community life arid finds this 

Classification useful, 'desir:able: . 
^ and in the public desirable. "(26) 
> . As Mr. Justice Harlan pointed out 
- in Walz: ' ' ' * : . 

"Two requirements frequently 
articulated and applied in our 
case^ for achieving this goal 
are *neutlfality ' and 'voluntar- 
ism. V These related and mutually 
reinforcing concepts are^phort- 
• ; form for saying that the Govern- 
or ment must neither legislate to* . 
accord benefits that favor re- 
ligion or nonreligion, nor spon- 
' sbr a particular sect, nor try to 
encourage participation in or ab- 
regation of xeligiori."(27) 
• As a result of the balancing of 
state and religion throughout this 
nation's' history, courts^ havie a^o* 
recognized the cons^tutlonal rights ' 
of individuals to siuSstitute private 
and .parochial schools to exercise 
dissent and independent views . (28) * - . 
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In fact it Is well recognd 
parochial schoolis in our 
. form both reli;gious and \ 
tlons. Their right to f o'stir partic- - 
^lar religioys views is xmquestioned'. 
•Their obligation to provide secular - 
* education regulated by the state 4.s 
also /certain. (29)' States may even 
provide certain benefits to parochial 
schools such as transportation, books, 
and allowing students to be released 
from public ^school classes to attend 
religious instruction ^ (30) These 
types of benefits, have not been held 
to subvert the prohibition of the 
First Amendment. * 

Three tests have "been offered by 
the Supreme Court to measure whether^ 
the action of "the '3tate has stepped, 
beyond the prohijbition of the First 
Amendment.^ These tests are designed 
to prevent "sponsorship," financial 
Support, and active involvement' of 
the sovereign in religiqiis activ- , 
ity."(31)- These tests are: 

i. The statute must have a 

secular legislative purpose.. 

2w The principal or primai^y 

effect must be one that 

neither advances or inhibits 

r^ligio^. 

3. The "Statute must, not foster 
an excessive governmental 
entanglement:^ with religion. (32)^ 
Three cases are particular instruct 
•tive. ^ In Epperson v.* Arkansas CSS}' 9: a 
public school biology teac^ier brou^t 
an action challenging an Arkansas " - 
statute which prohibited teachers from 
teaching Darwinian theory. \Jtfr» Justice 
Fortas found that^the statute was con- 
trary to the First and Fourteenth 
Amendments, pointing out that as" early 
as, 1872 the Supreme Court has said: 
"The law knows ; no heresy, and is com- 
mitted to the Support of no dogma, 
the establishment of no sect." (34) 
He continued: "There is and can be no 
doubt that tti^ Tirst Amendment does 
not permit the State to require that 
teaching and learning must be tailored 
to the principles or prohibitions of 
any religious sect or dogma. "(35) 

• Finding that the^ clear purpose ^ 
the statute was the advancement of 



- fundamentalist sectarian conviction 

. the_Court found such purpose untenable 
under our Cbnstitution. The Supreme 
Court was not pursuaded that the Ar- 
kansas statute^ was carefully worded 
"to be 'lless explicit" than its prede- 
' cesser the Tennessee "monkey law. "(36) 
Pointing out that the Scopes trial 
may have induced the state to temper ; 
its statute, nevertheless, 
J "...there is no doubt that the 
motivation for the law was the 
. X same: to suppress the teaching 

of^ a theory which it was thought 
. 'denied' the devine creation of 
man. "(37) - 
Mr. Justice Black, in a concurring 
opinion, however, (discussed) the dif- 
ficulty of these cases. He expressed 
the doubts addressed by the Attorney 
General, in this cas^ as to whether . 
neutrality is served by striking down 

- Such statutes. Ee reminded the Court: 

"The Darwinian theory is said to 
challenge the Bible's story of 
creation: so too have some of 
those who believe in the Bible, 
along \f±tb many other's, chal- 
lengecT-the Darwinian theory* 
Since there is no indication 
that the literal Biblical Doc- 
trine of the origin of man is in- 
cluded in the curriculum of Ar- 
kansas schools, does not the 
; removal of the subject of evolu- 
tion leave the State in a neutral 
position toward these supposedly 
; competing religious and an£i- 
; • religious Doctrines (38) 

"Certainly the Darwinian theory 
^ precisely like the Genesis story 
'yf^ of the creation of man is not 
above challenge. "(39) 
In Metzer v. Board of Public Inr- 
struc±ioniAOy decided in March 1977, 
Florida Cotjrts reviewed a sc^ol board 
policy encouraging daily Bible reading 
/ to public School students and 'the 
distribution of Gideon Bibles,^ The 
Cotjrt found that this policy A^olated 
the prohibitions of the. First Amendment 
' The School Board ar^ed that its policy 
I was justified in that it directed ♦ 
I schoal officials to labor faithfully 
and earnestly for -the advancement of 
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the-ptipils in their studies, deport- 
ment and inoraL^; and embrace every 
opportunity to inculcate, by precept* 
and example, the principles of truth, 
honesty ,and patriotism and the prac** 
tice of every Christian virtue." (41) 

Citing a ninober of cases the Court 
demonstrated, that the distribution of 
Gideon Bibles.^". . .approximates an^ 
annual .promotion and endorsement of 
the jceXi^i^Jtis s^cts or groups wlvich 
foljlx^^its teaching and jprecepts (42) 
. _ The -school board's poli^cy was f oind " 
^ to ^constitute att unconstitutional 
preference to one religion over 
another • The court f oiind that the 
purpose of ^ Florida ^'Christian Vir- , 
t'ue" statute was to ac^vance a partic- 
ular religion. They rejected argu- 
ments that the word "Christian" was 
a mere adjective with little implica- 
txon as to its. application. . ^. • ■ 
"The phrase "Christian Virtxie" 
^ixggests a very particular 
type of virtue, that is tied 
, particularly to one religion, 
and a type of virtue that is 
or may be at odds with minor- - 
ity religions concept of vir- 
tue. If the statute had re— 
quired inculcation of "Jewish 
virtue' or "Mbsiem virtue' we ; , 

have no doubt that the uncon- 
stitutionability of the stat- 
ute would be conceeded! by ' . .1 . 
all.'^(43) '1 
Finally, the 1975 case of Danxel ^ 
v. ;ifetez:s (44) should be viewed with 
this action. . lii Daniel a Tennessee 
statute was examined which required 
that any textbook expressing an 
opinion about the origin of man 
would be prohibited from use unless 
it specifically stated that the opinion 
was a theory. The statute also Re- 
quired that the biblical account of 
creation as set forth .in Genesis be 
printed with commensuijate attention 
and eqiial emphasis, tastly, the 
statute required that biblical crea- 
tion be printed without a disclaimer 
that is was a^thecjry not represented • 
by scientific fact. The Court of' ^ 
Appeals found that this statute vio- 
lated the First Amendment. They foui/d 



- that "the r^ult of this legislation 
^ is a cl'early defined preferential 
position for the Biblical version, ^of 
creation as opposed to . any account- of 
th^ development of man based on. scien- 
tific research and reasoning; "(45) The 
court argued that teachin^g^nd learn- 
ing cannot be "tailored" to the prin- 
ciples or prohibitions of any reli- 
gious dogma. - / 

Clearly, it -is hot the ftmction o^f- 
the courts, to determine the^ ^iidity 
or fallacy of any religious doctrine* 
In fact' the judiciary has long had an 
abborence to wandering into the thicket 
of conflicting dogmas and creeds* 
Personal considerations of* the coutt 
" have no place in the determination of 
cases of this type. ; 

..The aonstitutiori of the State of 
Indiana has expressed its confirma- 
Jtion Md interpretation of the First 
> Amendment by providing that "no pre- 
ference shall be given, by law, to any 
creed, religioxis society, or mode of ^ 

* worship..." In this case we do oot 
have that situation of an obvious stat- 
uatory attempt to impose religious 

V doctrines on the citizens of Indiana* 
On the contrary, we face a textbook 
which,; on its face> appears to present < 
a balanced view^ of evolution iirid Bib-- 
lical Crfeation;;^ The ' record; and the 
text itself do not suiJpbrt this asser-^- 
tion of fairness. Since the Scopes 
controvfersy ewer fifty y^ars ago, £he 
- couj1;s of ^ this <zSuntry .have faced re- 
peated- attempts by groups of every • 
conceivable persuasion to impose par- 
ticular standards , whether religious 
or eithical, on the populace as. a 
whole. We may note that with each 
neV. decision of the courts religious 
proponents have attempted to modify 
or tailor their approach to active 
lobbying in state legislatures and 
agencies.^ Softening, ^positions and 

* amending language , these groups have , 
' time ahd again, forced the courts to 

reassert and redefine the prohibitions 
of the First Amendments Despite new 
and continued attempts by s^ch groups y 
howev^, the courts are bound^ to de- 
termine, if possible, the purpose of 
the approach. ■ ' 
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. / Cleiarly, the purpose of A Search 
- foz Order in. Complexity ^ is the promo- 
• tlon. and; Inclusion of fiindamentallst 
Christine doctrine In the public 
schools. The publishers, themselves, 
..admit that ^ this text is designed to 
. find Its way into the public schools 
to stress Biblical Creationism. The 
court takes no position as to the 
validity of either evolution, or Bib- 
lical Creation!^. That is not: the 
issue* The question is whether, a 
text obviously designed to present 
oxilyi the view of Biblical^ Creation- 
ism in a favorable light is consti- 
tutionally acceptable In the publ.ic 
Schools pf" Indiana, ffwo hilndred 
years of constitutional government 
demand that tble answer be no. The 
asserted object: of the text xo pre- 
sent a balanced or neutral argument 
is a sham that breaches that "wall " 
of separation" between church and 
state' voiced by Thomas Jeffferson.. 
Any doubts of the ^text's ifairhess is 
dispelled by the demand for "correct" 
Christ Ian- answers* demajided by the ; . . 
reabher's Guide. The prospect of ^ .\ 
^iology teachers and studeiits alike^ 
forced to answer and respond to con-* 
tintled demand for "correct" funda- 
mentalist- Gihristian": doctrines , has 
no place in the public schools. The 
attempt to present Biblical Creation- 
ism as the only accepted scientific 
.theory, while novel, does not re-, 
habilitate the constitutional viola- 
tion.. . 

After, consideration of the text 
and the evidence at the agency hear- 
ing, the action of the* Indiana State 
Textbook Commission is untenable. 
Government cannot be insensitive ,to 
the Constitution and statutes of the 
natiofi and state,. Their approval 
both advanced particular religious 
preferences and entangled the state 
.with religion. The decision of the 
commission is without merit and vio- 
lative of both statua£ory and consti- 
tutional provision. > 

VII. FINDINGS T^ COURT* - 

1. The findings of the Indiana * = 
Textbook Cpmniisslbn were arbitrary. 



capricious and an abuse of discretion. . 

2. The findings were inconsistent 
with the evidence at the administrative 
hearing. - 

3. The findings of the Commission / 
were in vio la t ion wi th I . C . . 19 71 20- 
10.1-9-11; Article 1^ Section 4 of the 
Constitution of the St%te of Indiana, 
and the First Amendment of the Consti- 
tution of the United States. 

-4. The textbgok A Search^ for Order 
in Complexity, as used in the public 
schools, violates I.C. 1971 20-10. 1- 
9-11; Article 1, Sec*£ion 4 of the Con- 
stitixtion of the State of Indiana, and 
the First Amendment of the Constitu- , 
tlon of the United States. 

IT IS THEREFORE ORDERED AND ADJUDGED 
that the findings of the Indiana S^ate 
Textbook Connnission are reversed ,^ arid' 
the Commission is ordered to make' 
fihdingjs not inconsistent with this 
decision after -re— hearing. . . 

So' ordered* . > . ■■ \. - : 

SLLchael T. Dugan 11 '-(signeaO > ^ ' ' 
Judge . " 

Marion Superior Cour'^, No.^ 5 

Dated: April 14, 1977 

" * * * * * * 
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EXBiBiT "A" ■ ■ ^ * 

BEFORE THE^^^Ci^^ ON TEXTBOOK 

ADOPTION > : 

Jon Headfe^L, by next . friend , Robert 
■ Hendren - Robert . Hendreti, in his own 
right - EV Th^finas. M eomplainatnts 

The Gonnnission on Textbook Adoiption, 
Respondent 

DETERMINATION OF COMMISSION ON TEtTBOOE 
ADOPTION • ■■ . * ' 

FINDINGS of/ FACT 

1. C6n5>lainants have filed a complaint 
with the ^Commission concerning the 
adoption of the textbook entitled -Bi- 
ology: A SBcLrch .for Order In Complex^ 

2. Complainants seek to have the Conr- 
mission withdraw its ''approval of the-- 
textbook entitled/Biologyr A Search 
for OrdBT £n Complexity on the groxmds 
that the textbook , is violative of IC 
•1971, 20-10.1-9-11 and the, First Amend- 
ment- to the Constitution of -Ithe United 
States in^: that it is alleged . that, the 
textbook is of a sectarian character^ 

3. On March 16, 1977 the Commission 
pursnant to a request of the coiiq>lain-* 
■ants held an administrative ^hearing 
purstiant to- the provisions of the Ad- 
ministrative Aid judication" Act, IC 1971, 

, 4-22-^1. et seq. At which time 
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evidence was presented and arguments 
of couxisel heard* 

. 4^^ The biology ,texti)pok in question 
adopted by the^Commisslon on De- 

^(cenaber 12, 1975 as\ne of seven 
textbooks available for ^optibn by 
local school corporations.^ Such 
adoption by the. Commission made * 
with full- conqjliancefe with the pro- 
cedures as set out in IC 1971, 
20-10;i-9-l^ 

5. The complainants object to cer- — 
tain provisions of the textbook and 
all^e^. them to be of a sectarian 
nature and character. 

6. The textbook sets out two theories 
on th^ origin ojE man and tihe species, 
iwe., the -theory of evolution and the 
theory of creation. 

7* i3ie. textbook states that neither 
is Sub ject to sciehtif ic verifica- 
tion. 



violative of X.C. 1971, 2^-10 . 1-9-11 ' 
nor violative of constitutional pro-, 
hibltions. 

DETERMINATION 

Coiqitlainants request to have the Com- 
mission withdraw is approval of the 
textbook ientitled Biology: A Search 
d^qr Order ih Complexity is hereby, 
denied. 

Dated Y^is 18th day of March i 1977. 

CommissiGto on Textbook Adoption . - 

By: Harold H.^ Negley jjfeigned) 
Chairman 

Copies to: William G. Mundy 

Deputy Attorney General 
^ ? Indianapolis, Indiana 



CONCLUSION OF LAW 

.1. The textbook entitled Biol 
Search for Order in Complexity is not 



Irving L. Fink 
" Attorn^ -fior Coii^lainants 
602 Board of Trade Bldg- 
Indianapolis, Indiana 
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Proposeci Laws Against the Teaching of 
Evolution 

•S. J. Holmes 



Beprlnted wlth perinlssion firom the Bulletin of the Awezican Association of Univer^ 
s±ty 'ProfesisprSr December 1927, (Vol. 13, No. 8). 

ThJU ^ponX tttts pmpoAzd and pabtUk^d lliti( yzoM ago I ^iaoh oi rit oouZd apply ^ . 
a^j2Ji QZOQnapfuxi awl datz changza, to tnz situation expeMewa^d thU coant/uf 
dwtuiQ diz pa^t ilvz yea/u\ Thz onA^nat n2ponJt u3a/> pn^pan^ by a committee, 
named by thz AjneJUcan A66qitiation o£ UnlvcAj&^y PJioieA60AA c/uwAed by ?Ajo£zuo^ 



The legislative year just passed has 
been remarkable for an tmusnally large 
number of proposed laws to restrict the 
freedom of teachers of science. In all 
these proposed laws the theory of evo- 
lution has been the special object of 
attack./^ The movement^ to secure le^fi.- 
lative prohibition of the teaching of • 
evolution beg3n 4Q Oklahoma in 1923, 
when a clause was introduced into the 
free textbook law which forbade the use 
of any book in the piitillc schools 
teaching "the Darwin theory of creation 
versus the Bible theory of cVeat ion*" - 
This law was. repealed in 1925. In 1923 
the legislature of Florida passed a 
resolution declaring it to be "improper 
and stibverslye to the best interests of 
the peciple of this' state for any pro--" 
fessor, teacher, or instructor in the 
public schools and colleges supported 
in whole or In part by public taxation, 
to teach, as true, Darwinism or any 
other hypothesis that links man in 
blood relationship to any other f orm Trf 
life." As this ac* was irierely a reso- 
lution it could safely be ^s re girded 
and it had little effect on the actual 



conduct of teaching. In Texas the 
State Textbook^ Commission ^uiopted 
textbooks in which disctissions of evo- 
lutionary theory had been deleted bjr 
' the ptiblishers . There was no attempt 
to interfere wlt^ instruction in col- 
leges and universities and the activ- 
ities of the Board probably hacl little 
inflxience upon instruction in the isec- 
ondary schools. ^ V 

The most vigorous action against 
the teaching of evolution was taken by 
Tennessee in 1925, by the passage of 
the law which led to the notorious 
Scopes trial. * This:, law made it unlaw- 
fxil to teach in state supported schools 
"any theory that denies the story of: 
the divine creation of man ^ taught 
in the Bible, and to teach instead that 
man was descended from a lower form of 
animals. A fine of from $100 to $500 
was Imposed as a penalty for the vio- 
lation of this act. The^spectacular 
trial and conviction of Scopes under ^ 
this law attracted world-wide attention 
and comment and the episode is now far- 
mllidr to all readers. ' : 

Nothwitijistanding tl\e unenviable 



publicity incurred by the Scopes trial, 
the ex^ple of Tennessee Vas followed 
in 1926\by Mississippi in which a very 
similar law was passed and signed by 
the Governor. A teacher who violates 
thi3 lay may be fined not more than 
$500 and "shall vacate the position 
thus held in any educational institu- 
tion of the ^character above mentioned 
or any commission of which he may then 
be a meinber." 

That a person may be fined and even 
sent to jail for teaching a theory 
which is accepted by practically all 
qualified biologists comes as a rude * 
shock to those who look upon' this coun- 
try of ours as one which cherishes \ 
freedom of thought and speech. It is 
safe to assume that the great majority 
of the legislatoi^ho voted--for such 
statutes were qui^fcinnocent of even a 
. rudimentary knowlel^e of modern biol-; 
ogy. They probably did not know that 
evolution is all but universally ac- 
; cepted by men of science the world \ 

over and that in- the world of scholar^ 
\ it has long since passed its period of 
trial. It was indeed a suiT>rise to 
many that there could be legislators 
who could vote for such laws and gov- 
ernors who could sign them. But the 
worst feature of the situation is not 
so much the intellectual backwardness 
revealed by the passage of these stat- 
utes as the spirit of religious intol- 
erance and disregard of intellectual 
liberty whiqh prompted their enactment.. 

It must be said to the credit of 
many opponents of the theory of evolu- 
tion that they refused to countenance 
the attempt to suppress the views of 
their adversaries by an appeal to tbe 
law. They hold on principle that peor 
pie should not be persecuted for ad- . 
vocating or defending "certain doctrines; 
that teachers should be free to express 
their^ views on controverted questions; 
and that it is much more important to 
keep the^ public schools free from sec- 
tarian domination than it is to have 
them inculcate tie particular views in 
which one happens/ to believe. As the 
Reverend C. W. Wilmer, Dean of the 
Theological School of the University 
of the South, has remarked, "It is for ' 

%^ ' 
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scientists and not civil legislatures 
to say what is science, just as it is 
for mathematicians and not politicians 
to say what is mathematical truth. 
The church must render unto Caesar 
the things that are Caesar's and ^alsb 
unto science those things' that belong 
to Science; and muist under no circum- - 
stances undertake to force the state 
to do its bidding in order to put over 
Its Religious views or to interfere 
with the states, giving to our l>oys 
and. girls scientific^ teaching confined 
within the limits of the scientific 
realm." It was largely xlue to the in- 
fluence of liberal-Winded and tolerant 
adherents of orthodox denominations 
that we wer^ saved from further' en- 
croachments upon freedom of teaching 
during the past year. ■ 

Determined attempts to suppress the 
peaching of evolution Were made during 
Che present ye^r in several states 
both north and south. In Arkansas an 
.anti-evolution bill strongly supported 
by the Baptists was carried in the 
House ^y a vote of 50 to 47. When it 
^ came td the Senate, however,, the bill( 
was voted down by a l:arge majority, 25 
to 6. A similar bill was defeated ih 
Oklahoma by a vote of 46 to 30. A 
vigorous fight was anticipated in Mis- 
souri, but the anti-evolution resolution-^ 
was defeated by a vote of 82 to 62. An 
anti-evolution resolution was voted down 
in the West Virginia legislature, 57 to 
36; and further attempts at adverse 
^ legislatien apparently were not made. 

Efforts to secure an anti-evolution law 
: in Delaware met with -little encourage- 
ment. In Georgia the anti-evolution ^ 
moyement was taken up by the ''Supi?feme 
Kingdom" one of whose avowed objects 
was to stamp out the theory of evolu- 
tion. The cause of the anti-evolution- ' 
ists probably gained little through the 
support .o'f this organization. An anti- 
evolution, bill was introduced, but 
according to one of my correspondents * 
"was laughed to death^in the House Com- ^ 
mittee as a fortunate outcome of the 
spectacle which Tennessee had mAde of 
itself ." A similar bill introdz^ced in 
Alabama was killed in Conmiittee. • 
The anti-evolutionists were : 
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decisively vJefeated ;in North Carolina ^ 
but there is an infltienclal opposition 
,to evcrltttlon in that state. The State 
Board of Education in 1924 rejected 
several .textbooks on biology on the 
. ground- that 'fthey taught the pemi- , 
dbus doctrine of des cent . In* South 
Carolina an anti— evolution ii»easure ' 
was defeated also. • - 

Duirlng its last session the legis- 
lature of Florida considered a law 
restricting the teaching of evolution 
but it was so amended in the House as 
to lose its force; and even in ^ its 

aaendefd foML failed to pass the Senate, 
^ althotigb pas^d by the House 64-24. 
The b'SLll was scored by most of the/, 
newspapers , and evoked the protest of 
President Holt and the faculty of Rol- 
lins College,- but it was supported by 
•a large and active lobby. A resolu- ' 
"rtlon providing for a censorship of 
textbooks was passed and sigfied by the 
Governor, but this contained no refer- 
^ence to the theory of evolution. 

The most spectacular demonstration 
over atiti-evolut ion legislation was 
madie in Minnesota. Two copies of the 
Minn^ot^ IJaxly, a paper published by 
the studerits^of the University of Min- 
-nesota, was largely devoted tcf an at- 
tack upon an anti-evolution bill' in-- 
troduced into the legislature through 
the influence of the Reverend Mr. 
Riley. These issues of the paper ^ 
contained letters of protest against 
;the bill by all of the deans of the 
university and several members of the 
faculty; an open letter to the^ legis- 
lature by the organized student body; 
a copy of the protests* against the 
bill -adopted by the faculty; state- 
ments opposing the bill issued by 
several prominent ministers; and a 
ringing editorial in defense of tj>e 
princip^le oS freedom in teaching. The 
students held a great mass meeting 
attended by almost the entire "student ^ 
body of over 5,000 students led by . 
the university ;band. As stated by ^he 
Dally, "The mass meeting vas. described 
by the faculty members ancB^student 
gulders as the largest iand most spon- 
taneously enthusiastic in: university 
annals. The 5,000 students stood for 



demnation with a 
5,000 throats.'' 
condemning the b: 
and signed by all 
the university, 



^ twenty minutes to listen to the speak- 
ers , cheered every, attack upon the 
bill, and passed a resolution of con- 
resounding Aye from 
^nster petition 
circulaterd 
DSt every student of 
/T^e University of , 
Minnesota put itself on record in no 
uncertain terms as opposed in principle, 
to legislative interference witb the 
work of the scholar. 

The indfgnant protest with which the 
Riley bill was very properly met was . 
not confined to the State University. * 
Other colleges- in Minnesota also took 
vigorous action against the bill and 
sent in their protests. . if the-members 
of the iegislature had any doubts as 
to how the scholastic World stood in 
relation to the^ anti-evolution crusade 
the doubts w;ould have been speedily 
dispelled. At any rate the bill was 
badly defeated. In the Sena t-e it se- 
cured only seven votes and when it ' 
reached* th^ House a motion for indefi- 
nite postponement was passed unani- 
mousiy. ; 

An anti-evolution bill was intro- 
duced into the legislature of Califor- 
nia, but it was unanimously voted d'owh * 
,by the Committee on Education after 
its proponents and opponents were 
given a hearinjg. 

In 1927, anti-evdlution bills have 
been defeated in all the states in 
which they were introduced-' Whether 
the mania for persecuting the theory 
of evolution will now subside it would 
be tmsafe to predict Legislatures 
in geineral would prefer not to meddle 
with' the teaching of science. But 
there will be plenty of fanatics to 
keep up the fight and there will be a 
good deal of money available for car- 
rying pn their campaign, so they may 
continue to be an annoy ancei for some 
time to come. 

The anti-evolution movement has no 
support from real scholars; it has ^o 
leadership, among men of high reputation ■ 
for intellectual achievement. Scien- 
tists of 'note, to say nothing^ of scho- 
lars in other fields, are opposed to ' 
it practically to. a man. .It probably • 



could *not find a single supporter in'' 
such bodies as the AEzierlcan Society 
o:^- Zoologists, thfe American Society 
of Botanists, the Society of Natur- 
alists, or any other association of 
equally competent persons. Never^ 
theless.the movement is' a strong one.. 
Where the educational level of the 
commimity is the lowest, the enemies 
of intellectual freedom command the 
greatest following. Hhe strength of 
the movement /is a revelation of the 
backwardness/and intolerance of 
large elements of our population. 
The real driving .force back of the 
anti-evolution crusade, is, of course, 
religious intolerance. A large and, 
determined body of individuals have 
deliberately set out to have their 
. own religious .dogm^ protected by 
law. Anything which disagrees with 
their peculiar brand of theology 
simply miist not be taught, and they 
attempt to protect their beliefs by 
putting every teachet^-i^s-'^hs^ntellec- 
tual straight jacket.. ^^Their^^al ob- 
ject is the practical estab^sfesitot 
of a state church founded Ion a r^***^s,^ 
actionary form of fundamentalist 
Christianity which is unacceptable 
alxke to men of science and to 
liberal-minded members of orthodox 
denominations. ' 

One phase of this issue 'is often 
mlstmderstood. Many persons suppose 
that evolutionists desire to .displa^^ 
a theological dogma by a scientific 
dogma, the teaching being in either 
case by sheer authority. Since sec- 
tarian instruction is debarred from 
the schools it is claimed that in 
fairness the state should not support 
instruction which is opposed to sec- 
tarian teachings, especially when 
these represent the views of the ma- 
jority of the taxpayers. This plea, 
which has been strongly urged by Mr. 
Bryan, may seem platislble to many who 
are somewhat confused as to the real 
merits of the question inv.olved. But 
the argument is really a specious one, 
and is .based on a radical misconcep- 
tion of the aim and ^ true rspirit of 
instruction in science. The theory ^ 
of evplution, ll^e any other scientific 



theory, is simply an attempt to accoimt 
. for certain facts. If there are re- 
ligious dogmas w^.th which the theory of 
evolution is not in accord, this fact 
affords no excuse for any attempt to 
keep students Ignorant of it and of the 
reasons why scientists accept it. The 
policy of protecting particular doc^ 
trines by legislative prohibition of 
Instruction on certain topics is vlciou 
in principle and should never be allowe 
to gain hea*7ay. The right of the! 
teacher to express his views on all 
theoretical questions relating to his 
field of instruction should always be 
maintained ^against all efforts to re- 
strict his freedom- 

Let us not be deceived as to the fipi 
damental issue before us. It really ha 
nothing to do with whether the theory o 
evolution is true*br false. In any 
case, it would, be ridlctilous to try to 
settle Such a matter by legislative en- 
actment. The real question is whether 
■ not we wish to make an lnt_ellectual 
slave of every teacher in a state sup- 
ported institution and to force him to 
square Jiis teaching with the dogmas of 
any group which succeeds in getting 
legislative protection for its doctrine: 
The literature of the anti-evolution 
crusaders reveals only too clearly the" 
alms and anlotus of the leaders of the 
movement. <^ Mr. Morris Houghton has 
remarked, "^rae Fundamentalists have 
been marching steadily toward their 
goal, which is a national legislative 
straight jacket for thought and educa— 
' tlon. Of all the challenges to* leader- 
ship on the part of the men who head 
Pur institutions of learning this creep- 
ing medievalism, it seems to us, is 
easily the greatest since the Civil 
War." > / < •.. 

With the sfticcess of this movement 
the right of the teacher to present 
the truth as he sees it would be 
taken away. What is to be taught as 
science wotilcl be determined not* by the 
consensus of ^the best scientific opin- 
ion, but by the votes of shop girls and 
V. farm hands ignorant alike of science 
and of the foundation principles of our 
civil soc:iety. - A policy which is bet- 
ter calculated to drive self-respecting 



persons out of the teaching profession to secure legislative enactments for- 

it would be difficult to conceive* , . bidding inSTtruct ion contrary to their 

All teachers, from those in univef-' dogmas and that it is possible for- 

si ties to those in elementary schools, ' them to secure as many votes as they^. 

are vitally interested in opposing the have in several stance legislatures 

humiliating restrictions which the where their bills failed to pass. Is 
forces of religious intolerance are - a matter which cannot be loolSfed upon 

attempting to impose upon them. That with pride, nor without a measure of 

these* forces have been strong enough anxiety. - ^ * . 
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Resolutions of Leanried Societies in the 
Textbook Controversy 

Reprinted with periiiisslbn from Tiie Am&ci can Biology Teacher , January 1973 
(Vol.- 35,- No, 1) . . - . ' ^ • * 



^^'^^'^^Ji.'^^S a p/tadw^ a<{ 4W:e tzxtbeak adoption, tk^ Call- 

i^tuTio^ voice Ob jzc;t^n6,by<^ 

occMAAzd^^^^ p{ 1974 tdim thz State BooAd ^vl6 exi tke ' gu^^Unz b u 



AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 

Whereas some State Boards of Edu- 
cation and State Legislattires have 
reqnfre^d or are considering reqiilr- 
sing inclusion of the theoiy^ of crea- 
tion as an alterhatiye' to evolution- 
ary theory in discussions of the 
origins of life, and ' 

Whereas the reqtiirement that the 
theory of creation bie included in 
te3(n:books^. as an alternative to - 
evolutionary theory represents a 
constraint upon the f reedoitt of the 
science teacher in the classroom^ 
and "^-' ■■. 

Whereas Inciiision of the theory 
of creation also rep^resents dicta- 
tion by a lay body of what shall be 
considered within the corpus of a 
science, . ; 

Therefore , the Aineri<5an Associa- 
tion for the Advanceitieiit of Science 
s^trongly urges that reference to the 
pheory of creation, which is-neither 
scientifically grounded -nor capable 
of performing the roles required of 



Scientific theories, not be required 
in textbooks and. other classroom 
materials- intended for use iii science 
curricula. * \ 

- ■ * ' * :h ic * *';W' * * - 

NATIONAL ACADEMY OF SCIENCES 

Whereas we xmderstand that the Cal 
if <5rnla State Board of Education, is ' 
considering a requirement that text-^ 
books for use in the public schop^ 
give parallel treatment to the-^eory 
of evolutfLon and tu> belief in special 
cfeation; and 

/ Whereas the essential procedural 
fotmdations of science exclude appeal 
to supernatural causeis as a concept 
not siisceptible to validation by ob- 
jective criteria; and ' 

Whereas religion and science are > 
therefore, separate and mutually Ex- 
clusive realms of hijmah thought vhose 
presentatlQti in the. same context leads 
to misunderstanding of both scieritific 
theory and religious belief ; and 

Whereas, ficcther, the proposed ' 



action would almost certiaioly Im p air 
the proper segregation of the teach- 
ing and understanding of science and 
religion nationwide, therefore 

We, the members of t:he Rational 
Academy of Scienceis, asseiribled at the 
autumn. 1972 meeting, urge that l^ext- 
books of the sciences, utilize^ in 
the, public schools of the nation,' b^e 
ilmitecr to the exposition ot sqieri- 
tlflc matter. . 



AAAS COMMISSION ON SCIENCE EDUCATION 



The- Commission on Science Educa- , 
. tiOT3h-of'"^e American A^sdrciation for 
the Advancement of ^cXence is vigor- 
ously opposed to attempts by some, 
boards of education, and other g^^ups , 
to require tha^ religious accounts of 
creation be taught 'in science classes. 

^During the past century, and a half, 
the earth's eru§t and the fossils pre- 
served in it have been intensively 
studied by geolpgists and paleontolo- 
gists. Biologists have intensively 
studied the origin^ structure, physi- 
ology i and genetics of living organ— 
Isms. The conclusion of these studies 
is that the living speci^s^ of animals 
and plants have evolved from different 
species that lived in the past. The 
Scientists involved in these studies 
ha^ built up the body of knowledge 
knJwn as the biological theory, of the 
origin and evolution of life. There 
is no currently acceptable alterna- - 
tive scientific theory to explain the 
phenomena. 

The various accounts of creation 
that are part 6*f the religious heri- 
tage' of many people are not sclent 
tific statements or theories. They 
are stateipents that one may choose 
to believe, but if he does, this is. 
a matter of faith, because, such 
statements are not 'Subject to study 
or verification by the procedures 
of science. A scientific statemetjit, 
lijs t hk capable of test by observa- 
tion -and experimient. It is accept-- ^ 
able only if, after repeated test- 
ing, it is found to account satis- 



factorily »for the phenomena to which 
it is applied. \ ^ 

Thus the statements about creation 
that are part of many religions "^ave 
no place in the domaiii of science arid 
should not be regarded as reasonable 
altemati'yes to scientific explana- 
tions for the origin and evolution of 
life. . . \ . 



ACADEMIC SENATE OF THE UNIVERSITY OF \ 
CALIFORNIA , . 

;^ , .It is our understanding that within 
■ . . the next f ewynpnths the California 
St^te Board of^Education will be ap- • 

- proving, many science textbooks for use 
in California public schools, grades 
K through .8/ The te^t of the Science 
Framework for California Schools^ pre-^ 
pared in .1969 , suggests that one cri- 

.terion for the board's /approval -of a * 
text may be the i^xtent to which, in 
the discussion of the origins of life, 
a "special theory of creation" is 

*• treated as* a scientific theory in a 
manner parallel to an accoxmt: of evolu- 
tion. We believe that a description, 
of special creatioij as a -s<:ientific 
theory is a gross , misunderstanding of 
the nature of' scientific inquiry. 

To ;>^ovide the basis of a scietrr . 
tific theory^ an hypothesis must make 
testable predictions. Our ideas of^- 
biological evolution are continually 
being* tested in the process of an en% 

: ormous amount of investigation by \ 
thousands of professional biological 
' scientists throughout the world. As. ; 
in ail j^ciences , there are many faqets' 
of the evolution picture that are not 
yet thoroughly understood, and re- 
searcher^ at the frontier of knowledge, 
often in disagreement with ea<^ other 
concerning details, continually revise 
^ their thinking. Thus, evolutionary 
theory itself has evolved considerably 

.since the time of Darwin. But vir- 
tually all biological scientists are 

"agreed on the broad features of the 
theory of evolution of life forms, the 
evidence for which is coiiq>letely pvei 
whe Iming . 



J ■ • • ' V 
The Issue Is^not whether the con- ' 
/ cept of a relatively suddeii special 
creation is 4:rue' or valid i-- but rather* 
that Its origin l/tes In^ philosophical 
thought and relnious bel^fs , not- in 
^ scientific iarostigation. Partly be- 
cause of the wide diversity of . reli- 
rgious opii^ons regarding creation, 
and especially because of our tradi- 
'tional adherence to the First Anierid- / 
nent of the United States Constitution 
requires the separatjio^n of religious 
ins true tion^^frpm state supported 



3chool^> we' believe that the teaching 
of special creation should be avoided 
entirely in California public sclioolLs; 
'<:ertainly, it should not be presented 
in textbooks as a scientific theory. 

We join the National Academy of 
Sciences, the American Association for 
che^Advancement of Science, and other 
learned, societies in urging the State , 
Board of^dUcation. to reject Inclusion 
of an account of s-peclal creation -Jin 
Sta'te-approved science textbooks. - " * 
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A Sratemeht Afflrm^^ 
of Science 



American Hiamanist: Association 
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Reprinted with peralssiott from Tlie Bimainstr January/February 1977 (Vol. 37, Noi, 1>. 



^nc£a^ I4aae A^^av, ^e«e e/wmbew Hudson HoagZand, Chaunczg V. Leak^, UrtuA 
";??r52^ and .Gep;tge GaifZo/id S^p^on. Jt^^^n^ ^ponAt to [a] th^ steadi/ 

bo^ alvitn zqaaZ: tmit. 



For many years it has been* well 
<a^tablished that^ all 

, ibn^wn forms of life ^» including human 
beings, have developL4 by a lengthy 
prc^cess of evolution^ It is also 

, V|ei±Eiable today that vety primitive 
forms of lifjB^ ancestral tp all living 
forms y. . came into being thousands of 
BcLllions ot years ago* Tli^y consti- 
tuted the trunk of a "tree of life"; 
that, in growing, branched more and 
more; that is, some of the later de- 
scendants of these earliest living - 
things, in growing more coiiq)lex, be- 
came ever morardiverse and increasing* 
ly different ¥rom one another. Humans 
and the other highly organized types 
of today constitute the present twig^ 
end pf that tree. The htiman twig and 
that^ of the apes sprang from the ^ame 
apelike progenitor brjanch. 

Scientists consider that none of • 
their principles, no*Wtter how seemr 
fngly firmly eis^abllshed — and ho • 
ordinary "facta'*' of direct observa^ ^ 
tion, either — ' are absolute certain- 
ties. . Some possibility of human . 
error, even if very slight, always 
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exists. Scientists welcome the chal- 
lenge of further testing of any view 
:;ci^atever. :T^^ terms as- 

eistablisbed only for conclu- 
* sjtons fomided on. rijgorous evLdenceu 
- that have continued to withstand 
searcOiing criticism. : 

The prinijljple of biological evolu^ 
*tipn,>as jiistT stated^ meets these cri- 
teria exceptionally well. . It rests 
upon a multitude of discoveries of 
very different kinds that concur and 
complement one another. It i^Cthere-* 
fore accepted into humanitfT's general 
body 'Of knowledge by scientists and ' 
other reasonable persons who have 
familiarized "themselves wltH the evi- 
dence. ^ . . 

In recent years, the evidence for 
the principle of evolution has contin^ 
ued to accumulate. This has resulted 
in a firm understanding of biological 
evolution^ including trfie further con- 
firmation of the principle of natural 
selectftoji and adaptatlojtf that Darwin 
and ^jfiuAace over a century ago shoWed 
to be an essential part of the process 
of biological evolution. 
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''There are no alternative* theories ■ 
to the prlnciiple of evolution, with 
.itJS "tree of life" pattern, th^t 
- competent biologist of today takes 
serioiisly. Moreover, the principle 
is so -important fo^ an understanding 
of the world we live in and of our- 
selves that the public in general, 
including students taking biology in 
school, shouldT be made aware of it, 
and of the fact that it is firmly 
established in the j view of the 

^Jaodem scientific community, 
/.^ Creationism is not scientific; it 
is a purely religiotis view held by 
some religious sects and persons and 
strqngly opposed by other religious 
sects and persons. -Evolution is the 
only presently known strictly scien- 
tific and nonreligious explanation 
for the existence and diversity of 
living organisms. It is^ therefore 
th^only view that should be ex- 
pounded in public-school courses on 
sciencfe, which are distinct from 
those on religion. - 

•We, the undersigned, call upon all 
local school boards, manufacturers of 

- textbooks and teaching materials , el^e- 
mentary and secondary teachers of. 
biological science, concerned citizens, 
and educational agencies to do the ■ /. 
following: ''\ ' \\ 

— Resist and oppose measures cur- 

^ tently before several state legisla- 
tures that wduld*Yequire creationist 



'Views of crrsl^ins be given ecjv^ial treat- 
ment and emohasis in public-school 
- biologyN^cl^ses and text materials. 

— Re^j'ect the concept, currently be- 
ing put forth by certain religious ahd ^ 
creationist pressure-groups, thbt al- 
lege that evolution is itself a tenet 
of a religion of "secular humanism,"- 
'and as such Xs unsuitable for inclusion 
in the public-school science curriculum. 

— Give vigorous Support and aid to 
those classroom teachers who -present 
the Subject-matter of evolution fairly 
and who often encounter communi^ty op- 
position. ^ 

, .* * * * * * * ^* 

Editor's Note: The above statement 
was signed by 179 scientists, educators, 
and religious leaders. 

The sponsoring committee and authors 
were : 

Is^c Asimov^ Boston University 
S«l6oljpf Medicine, ' 

Bet^ Chambers, American Humanist 
Association, 

Hudson Hoagland, The Worcester Foun-^ 
dation for Experimental Biology, 

Chatmcey D. Leake, University of 
California! at iSdn Francisco, 

, Linus Pauling^ -i-inys Pauling Insti* 
tute of Science and Medicine, and 

George Gaylord Simpson j University 
of Arizona at Tucson. ' ' 



Religious Leaders' Views on the Theory of 
Evolution * V 



In 197T-74 a c.onUwvQJviy tnguZ^zd tkii CaJUionnai State, BoaJid o^/Education whA^ Aji- 
vgZvzd the. 4»tat& adoption tsxtbook& , Spex^^icMy^ duAAng the. adoptCon pfioce^6 
iofL eZzmtntoAy {K-8) ^tcUe-nce. ttxtbook^ , watconUt gAoupi dmakded ^onpZemzntatLon 



oj th ^Uence. Tnxmamnk ^on. Call^omicL Public Schools. ThU pumepoo^ calted ^o^ 
ynanda:GKy~4jicZuA^^ 4>cieMcz textbooks, 

ThAcaghput 1972 the cpripwveJisy. gfiesjo as opposing sldeA> oiAed theAJi yilem. One oi 



thz wajoK con£/ioritation6 0(J ^z^ y2jvi ocaiAJizd at thz Novembe/t 9- pabZla K^a/Ung^ 
heZd by thd Statz SooAd. Both c^ejdtiori^ and 4ifStenti6t& had thzvi ^ay, biU, as 
Jofm A. }iooJiz points ou^, ^'p^bably tho6z most e^'^ectcife Zn a/iglng thz Boand not 
to mandatz tkz te/idying cAexitionism asAfhi^^uiz Azp^entatlveA o£ 

Catkctia, JoM^k, P^te^tant,: and Buddh<,^^r^ij^^ ffteie IndlvldupJU made, -ct " 

abundantty ctzaji that thzy did not njtgoAd tkz contnoveA^y\LS' onz 6e<ftueen n^zZAjgion 
and scxzncz but as om be:tiA)z2n ,£undamejitaJ^ and -sccence. "^ {"Ckejotionlsm CaJU- 
jonnia, ^ Va&ialuj^, Sawwe/i 1974, Vol. 103, No. 3) . HeJiz a/cz a £epo 6^ thz ^stat&nznts 
pn^zntzd by KeJUglou6 ^iJZp^zntatLvts atJthat p(d>lU kea^ on * - 

Afovc^nbet 1972. 



The very fievere»*=C. ^tiliait Barti^ttr 
bean iof. Greu:e Cathedral, San Francisco 

My name is Julian Bartlett . I am 
; an Episcopalian by" religious conviction 
and am Dean bf Grace Cathedral in San 
*Frantisco, 'While I obviously have had 
. theological training in Biblical rjali- 
gion, the Honorai>le Board should know 
' also dhat I was graduated from Tulane 
University with ai degree in -Chemical 
Engineering^. I appear before you y 
therefore, as a Biblical religipiiist 
whose education was in significant - 
part or^lenbed to the ^physical sciences Iv 
I ' faave^ neyier believed that the theo- 
: logical doginas qssential to "my reli-" 
•gious convictions are, or^have been^. at i 
any tlme^ in conflict or^ at variance 
with knowledge which lias^ been dfs- ' 
c6veredT^hrou0i »the physical sciences . , 
, .1 go further. I state unequivocally 
that I readily Tlay on the line^' 'every 
' theological Aelief^ wHich I hpld—eyen 
. the/^tlMte belief- in a Deity— in ^ / 
-^xg^c^^ixd^^ light of truth which 
mpy be ; discoviere^^ through invest! ga- 
i^f the. physical sciences . If at 
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' jeay time, My theolbgical doctiiiie. 
^ ^^uld be prove^lnconfect under the 
impact of scie^malt;^^ khcwledger I j 
^ l^hall discard «iat theological doc- 
^^Trine. 

in having that attifude, I share 
with innumerable other religionists 
essentially the intellectual stance - 
of every reputable scientist of whom 
I have^ver heard. In true science, 
every" thesis, evei^ theory, every so- 
. called "law" Is "on the ll^e," sub- . 
ject to continuing testing before our 
. . ever-expanding body of knowledge. 

Ali of this is essential ^d rele^ . 
vant to the subject at hand before- ^ 
; this Honorable Board. You are fully/ 
aware that the creation north-story - 
set forth in the Book of ^Genesis was 
f or many centuriek contsidered by 
Chris tiaiis "and J^ws allk^ as tbB^jifkh^ 
able account, quite literally,- of \jhe 
origin pf our .physical environment, 
and of the various forms 6f life j -of 
whatever nature. That Biblical. teyth-. . 
story was but one. of many such which 
were developed by primltiye ^ rellgibnis'. 
Over 100 years ago nn^dern s^ - : ^ 



s 



began to dismantle the supers tructui:e. 
of religious myth-stories or origins, 
and of the Genesis, story in particu- 
lar, by means of scientific investi- 
gation. In so doing, science ren- 
dered Biblical religion an inesti- J 
mable sep/ice in that religion was 
thereby enabled to recoyer a simple 
truth about the -Book of Genesis: 
i.e., that it is a religious and 
therefore theological document and * 
not a Scientific treatise.- 

Now, with specific reference to 
the final draft of 'the Science Frames 
work, 1 wish to make the following 
statements: {' T 

-I, By definition, this is to be 
the approved frameyork^of a science 
curriculum in this state. There is, 
therefore; no appropriate "place -for 
any material to be included which 
' does, npt rest on soun^i scieritific 
knowli^ge aifd/or thebiry. / 

2. B am "convinced that the con^ ^ 
troversial amendments: ^t the Science 
Framework tentative:ly^'*adqpted by 
this .Hpnqrable Board: are not sciep- , 
.titic statrements and therefore- *^ 
shbuld b^. deleted iii your f xnal ^ 
^action. ■ ' ^. : ; ■ • 

" 3* r have ^confidence in; and sup- 
port t^e statement this Hotiorable 
Board has received from Professor 
Thomas H. Jtikes of the University 
_of California at Berkeley. (1), • 

^^4. If this Honorable Board decides 
that textbooks should include non- 
scientific, theories ahd/or .dpgmas 
about creation and/or the origins of 
our^physical environment and/or forms 
of .life. Such matters should be put 
in ^appropriate textbooks, not scien- 
tific ones. 

5. I urge 'this Honorable Board to 
accept ,the advice of-^the distin- 
^lished State Advisory Committee on 
Science Education, wltLch body was 
appointed By this .Board for that ^ 
specific purpose, 

6. As I stated publicly in 1969 
when the' news of the amendments were 
first publicized, I would find your 
final approval of those amendn^nts 
"incredible, appalling and prepos- 
terous." . \ 



(1) A copy of the remarks by Pro- 
fessor-Jukes appears 4t the conclusion 
of this series of statements by reli- ' 
gious representatives. 



Pastor Robert Bulkley, Portalhurst^ 
Presbyterian Churchy San Francisco^^ 

My name is Robert Bulkley, Pastor 
of Portalhurst Presbyterian Church in 
San Francisco, and Protestant co- 
chairman of the San Francisco Confer- 
- ^nce on Religioni Race and Social Con- ' 
cems. This organization for which 
apeak today is sponsored by the Arch- 
diocese of San Francisco, the San .Fran- 
cisco Cotincil of Churches i and "the 
Board of Rabbis of Northern California. 
It concerns itself with thoise public 
matters- to. which the religious voice 
can speak and In which the religioxis 
and spiritual position of our three - 
;-fai^s have meaning. ■ 

. Such a matter, we believe, is the 
adoptio^ of science textbooks for uS:e ^ 
iii;^ California scfiools^ We understand 
that proposals are, t)^ng made that such; 
textbooks inclnde as an alternative to 
the theory of evolution' the special 
creation theory that seems to be im^ 
plied in the early chapters of Genesis 

As a group of clergytoen and lajnaeixi , 
connected with churches and synagogues,^ 
we deem such proposals to be based up- 
on a profound mistinderS3tanding of the 
respective roles of science a^d reli- 
gion. They confuse tiie objective 
rfindings of science that creation has • 
occurred by means of an unimaginably 
long and complex evolutionary process, 
and the insight of religion' that God' 
is creator, an insight which does not 
pretend to have knowledge of how He 
has gone about His work of creation 
and which certainly does not depgnd 
for its truth on the adoption of the-'; 
specific methods outlined in either 
the first or the second chapters of 
Genesis. We believe it is the role of 
science to ferret out the objective 
facts and -to develop theoriesVwhich .as 
completely as possible will account 
for those facts. If- there is 
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Substantial division In the solentlflc 
commmity as to what the facts are or 
as to vhat theories irLll most adequate- 
ly account for th'em, this dlvlsijpn 
clearly shbtild be reflected In the 
textbooks. But we do not believe It 
Is the function of science to proclaim 
philosophies or theologies, either to. 
affirm that God Is the creator and 
that all things are accomplished by 
His design, or to affirm that there Is 
no God and that all Is the result of 
chance. We do not cotts^ve. It to be 
the function of science or of science 
textbooks even to deal' with q'uestlons . 
like these* 

We are also concerned with these 
matters because of theiV Implications 
for the historic Amerir^n principle of 
separation of Church and State, While 
we are not opposed to the teaching of 
objective facts ajbout religion in the 
public -schools in a context which does 
not address itself either to the accep- 
tance or to the rejection of any ipar- 
ticular religion or of religion in 
general.. Including, we presun^, the 
religion bf secularism, we are pro- 
fotmdly opposed to the teaching of 
religion and religious beliefs as a 
serious breach in the wall of separa- 
tion of Church and State and therefore 
undoubtedly unconstitutional. To deal 
with the ^biblical account of creation 
in a course on science in the public 
schools ^appears tp^us to be Just' that. 

As religious men and wbm€ln and as 
men and women committed both to social 
justice and to the democratic process, - 
we of l;he San Francisco Conference on 
Religion, Race and Social Concerns re- 
spectfully urge you to choose science 
textbooks which deal with science and 
jrtilch do not venture into the fields 
of theology and religion. : 

Rabbi Amiel Wqhl , CongTega±ion B ' nai 
Israel rSacrainento 

. I come from Judaism, a religioiis " 
tradition, whi^h, at the outset of Its 
history, placed the cosmogony which we 
know as the Creation Epic in its 



sacred texts. To these ancient Hebrews 
living in that pre-scientlf Ic period of 
history, the important concept was of a 
Perfect Unity, a Creative Source who 
brought the world* into being. The pur- 
pose of the account was to give the 
•people of that day the source for the - 
miracle -of life that coursed through 
them. The authors of scripture were 
seeking to explain the^origin of life 
as we have it. 

In our Jewish religious traditions ; 
today, we find in that account great 
moral power, eloquence and beauty* We 
do. believe that God is the Creator; 
that He did exist before the Cr^ltion, 
even as He exists now and will exist 
forever and ever. 

We do understand that the tools of 
Scientific inq.ui.ry which man has used 
since the Renaissance are perfectly 
appropriate and applicable in the 
himan search for truth. We welcome 
kll revelations, whether coming from 
"Ancient annals ^ or the seers of our 
qwrt day. " * 

But, as for the teaching of science, 
we would never purport to place the 
Creation Epic as a scientific theory of 
creation. We traders tand it as a theo-^ 
logical statement. We think it would 
be perfectly appropriate to refer to * 
the Creation Epic a? it would be fit- 
ting to mention other important cos- 
mogonies t.that have to do with the ori- 
gin of the world that have occurred In 
other nfemorable and viable cultures . 
- We would not like to. impress our theory 

as one that bears the test of scien- 
" tific inquiry, but/ would rather let It 
'Stand as* it already does in the history 
of othought, anthropology and religious 
^study^ It would be confusing to call 
science, religion, or religion, sci- 
ence, or - to confuse the- two in the 
study of pure inquiry. 
- From the earliest period forward 
our Jewish f ai^h has never been weak- 
, ened or threatened by the new know- 
ledge. The majesty and mystery re- 
mains.; The truth oif- Adam and Eve 
stories, 9 r any other Biblical tales, 
doeis not rise of fall on their s<:ien- 
tific demonstral>ility,^but rather on 
their moral and syxnbolic teaching. 



In th^e piibllc domain and public 
schools, we have to be, very careful 
to avoid any particular group secr- 
. tariaa ideas.. 

* * * * * * * 

■ { 

Sister Azme Chester , Consultant in 
Educationr Catholic Sdhools, Diocese 
of Sacramento 

' . ^ . .. . . 

r wish to address myself to the 
contrpversial paragraphs inserted on 
page 106 in the Science Framework for 
. California Public Schools (1969) , which 
would, require the schools to include 
matter based on religious belief in a 
Science curriculum. Specifically, I ^ 
concerned with the implications, these . 
two paragraphs have for the state adop- 
t;ion of elementary science textbooks. ^ 
-to focus on two aspects: 'the 
. problem this stand poses for scholars 
in both science and theology; arid the 
weafcnetsses the requirement would foster 
ix> science teaching and learning in the 
Schools. . 

(1) The evolutionary theory is as - 
open-ended* as the atomic theory; all 
scientific hypotheses must be open to 
correction in the light of newj.y dis- 
covered facts. However, it is inad- 
visable to stretch theological data in 
order to "fill in" the areas of the 
^evolutionary theory which are still in- 
complete. 

(2) ^ost of the circulated materia^ ^ 
on creation theory currently being pro-* 
posed for inclusion in science texts \. 
gives little, if any, recognition to 
the profound advances in Scriptural ^ 
exegesis of the past fifty years. 
These advances have" been accoii^>lished 
throug;h the concerted efforts of scho- 
lars- of many- faiths. The majority of 
reputable Scripture scholars'and theo- 
logians find the creation theory mater- 
ial unacceptable as presented. 

(3) A requirement, such as proposed, 
to include matters of religion in a 
general science ciirrictilum oh the ele- 
mentary and secondary level. Is poor 
pedagogy. It necessitates a careful ^ 
in-depth study of methods used' by sci-" 
fentists and theologians, ais well as 
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background in history, sociology, and 
literature. In a public school an un- 
biased and balanced pi^esentation of 
th? plurality of religious opinio^ 
regarding the origin of life would be 
demanded • Such a study woujd clearly 
be interdisciplinary and should be 
identified as such. 

(4) While one might affirm the 
value of including such a study on 
late secondary or college levels, the 
sophistication of the content makes 
it inadvisable before this time. The 
Scieince Framework correctly points out: 
"If the curriculum is to promote intel- 
lectual achieveiaent, it needs to be 
organized and seq^uenced in terms of 
the growth and developmental charac- 
teristics of young people." As is 
evident in the materials of one pro- 
posed series, cpiq>Tomise might result 
. in pi;:esehting content far beyond the 
students ' comprehehsion.. The conse- 
quence could be confusion, ridicule 
and rejection by the students. 

I\^onmend the Commission for the ^ 
selections they are presenting for 
the Board's' consideration.^ I belieVe 
that those series and the reusable^ 
materials adopted should incorporate 
somd educational psyciiolo^, ac- 
curate presentation of scientific ^ 
facts, and the excitement of man- dis-^' 
covering the marveloixs ♦universe he . 
lives in through one of the many 
avenues of knowledge. . 

The adoption process already results 
in outdatlng. .a science book three years 
before releasing it to the classroom. 
Hopefiaiy it will not be furthe^ham- 
pered by an Issne ej^traneous to science 
teaching and learning. j 

* [ : * r * ■ ■ * -.. ■ * • ■* ■■■ * 

Rev. James F. Church, Assisteuit Super- 
intendent, Catholic Schools, Sacramento 

^ I would like to present three sttfte- 
ments regarding Evolution and limediate 
Creation' in the Science fext adoptions. 
■ " (1) Religion is out of place in a - 
science book.'' The objects and instru- 
ments, of science-and religion are top 
different. \Tv include religion in a 



science text appears to be searching 
for God -with a microscope or a.^ tele- 
scope. The only end- result will be a 
ridicule of religion and the course. 
In the past science texts and teachers 
have ^ been quite saracastic when the 
book of Genesis was introduced into a 
science class. The theory misentitled 
"Great ionisV^ is not a science theory 
but a biblical one. The -term "Crea- 
tlonism'* Is a prejudicial simplifica-f 
tlon for "Instantaneous" or "Imntedi^ 
ate" Creation in opposition to the 
more up-to-date biblical theory of 
Evolution under the direction of God. 
Teaching and explaining the Bible has 
' its place and importance, but not in 
a Science classroom. 

(2) Historically, attempts to com- 
bine Theology and Science have proven 
disastrous. The ^ble was not written, 
to provide scientific data; and Sci- 
ence attempts to answer the questions 
"what" and "how", not the "who" of 
origination. The Catholic Church 1^ 
approximately ten times older than the 
Dieted States of America and has been 
in. the* business of educating almost 
twenty times longer than the State of 
California. In thla period : fingers 
have been burned by this question of 
religious intervention more th'aii once. 

Experience should' teach us not to 
repeat the same mi stake ^ The scien- 
tific conmunities are very slow to 
forgive or forget dogmatic errors 
which oppose them. They remember them 
for centuries. Sincere and well mean- 
ing leaders in the past have opposed 
science under the guise of protecting 
"classical", "historical", and "bibli- 
cal" teachings. Their fauk pas are 
ridiculed fot generations. It is con- 
ceivable that the State of California 
will be remembered more for a repeti- 
tion of the "monkey- trial" error- 
rather than the great space achieve- 
ments and Nobel prizes of the Califor- 
nia scientific community. . 

(3) Hie essence of the problem un- 
der discussion in this context seems to - 
be one of religion rather than science. 
Religion -has a t>psitlve place in educa- 
ting for values, chatactei; and citizen- 
ship. Perhaps a 'new assessment of the 



place of religion in the public schools 
is needed. A committee or commission 
should look into this. At any rate, 
if religion is to be inserted in the 
curriculum; it aoes not belong in a 
science class. A class in literature 
could study the Bible; a isociology 
class could look a^ the.effects of re- 
ligion on mankind; history could take 
note of religion's place in pur past, 
etc. None of these' would give a true 
view of religion or God but they would 
be a much better first step for bring- 
ing God into our schools. Science is 
the study of the works of God a's they 
are. This is without commercials and 
none are needed. "No one has to say 
"This rainbow is brought to you by 
Almighty God". A masterpiece pre- 
sented can be investigated in itself. 
If Someone does not notice the signa- 
ture upon a masterpiece, let them 
appreciate the creation in itself. 
Later they can come to learn of the 
Originator.^ Science should be per- 
mitted to do its work in its own way. 

Your advisory committee on science, 
has rejected the insertion of the 
"Immediate Creation" theory into the 
science criteria -and curriculum. They 
deserve to be congrattilated and should 
be heeded. ' 

* . * * * * ' * * * 

V, ► ' ■ - 

' Bev. Hogen FujimotQ, Director > ^Depart- 
ment of Buddhist Educatlozir Buddhist 
Churches of America. 

I speak for the Buddhist Churches of 
America, a national organization of the 
Jodo^Shin School of Buddhism consisting 
of 60 independent temples and 40 branch- 
es located throughout the continental 
UitL ted States (^ot including the State 
of Hawaii) with National Headquarters 
in San Francisco^ Besides the organi- 
'zation I represent, the views of the 
untold number of Buddhists of other 
denondnat ions and unattached Buddhists 
woulxi concur with the viewpoints^ I 
present. 

The very >basic principle of Buddhism 
is that the whole of the Universe func- 
tions strictly in accordance with" the 



law of* Causality J i.e., the law of 
cause, condition, and effect. Nothing 
happens without causes and sub-causes, 
and furthermore, the ef fecit is again 
a cause to bring about further effects. 
In the complexities>oJf causes and sub-- 
causes, one cause cannot be Isolated 
and hidden within the myriads of sub- 
<:auses or conditions . For this, rea- 
son, the one cause concept such as 
the Divine Creation cannot be accepted 
^ by Buddhist3. To' the Buddhists,, the 
/ whole of the Universe is constantly in 
the process of creation as we note in 
the changing world we live! in today. 

When Sakyamuiii Buddha was ques- 
tioned about the beginning, he main- 
tained a noble silence. In other 
words, the question was not of sig- 
'nificance or pertinence to him. 
Whether we caineabout through crea- 
tion or evolution, it woxild not V<\ 
affect the fact that we are here now \ 
a single bit. The question, rather, > 
is that we are here how, we have prob- 
lems , wherein lies the answer to 
existence! Buddha then proceeded to 
reply by the parable of the poison * 
arrow. Suppose you were hit by a 
poison, arrow. ^Your immediate ques- 
tion would be to get that^ poison oiit 
of your system and not to be inquiring 
as to what angle was it shot, who 
manufactured it,, ifo what tribe did it 
belong, etc. Before you can arrive " 
^at an answer, youk life will come to 
an'^iid. f 

t It is mj^ firm conviction that the . 
School is not the proper place to 
teach Divine Creation. It belongs in - 
the church or in t)ie family. The 
question of the beginning is beyond 
human intellect to grasp and ^ there^ 
fore, should not be incorporated in 
the school curriculum. ' 



Editor's Note: Several religious 
representatives presented their view- 
points to the California State Board 
of Education during the public hearr 
Ings held on November 9 v 1972. Many 
held to the position that the best 
avenue to follow was the traditional 



separation of religious doctrine from 
Scientific information in public 
school textbooks. 

In Reverend C. Julian Bartlett/s 
presentation, special attention was 
called to a statement by Professor 
Thomas H. Jukes of the University of 
California at Berkeley. That state- 
ment appears below. 

■ . ■ f ' ■ " ■ ■ 

^ A Statement by Thomas H. Jukes, Ph.D. ,^ 
Space Sciences Laboratory, university 
of California, Berkeley. - 

My- name is Thomas Jukes. I am a pro- 
fessor at the University of California. 
I am interested in the teaching of Child 
ren; my parents were both elementary 
school principals and my wife and two 
daughters are teachers in , the California 
grade school system. I am a student of 
evolution. 

I am opposed to the proposed revi- 
sions in the grade school science texts^ 
such as the statement that ""all features 
and characteristica now existent were 
part of original special creation." 
This Is' contrary to evidence from the 
: fossil record, from embryology, aind 
from biochemistry. A hen's egg has . 
no "features and characteristics" of 
the chicken that emerges from if in 
three weeks ; Any embryo reveals much * 
of the evolutlbnary history of its 
species as. we watch it develop. All:, 
of us in this room had fish-like %ill " 
' slits ^ before we were bom. 
V The statement: that "existing 
. characteristics were part of original 
special creation" does not maike sci- 
entific sense "and does not belong in a 
science text book. ^ ^ 

The proposed revisions repeatedly '■ 
state that conclusions of science are 
only those of "sqme .creationists" and 
hence represent a divided opinion. 
^ This is erroneous and confusing. The 
usefulifess of science' depends on the 
acceptance of good, evidence. We no 

longer believe tba;t mud can give rise 
to frogs. , 

I object to the inclusion of the 
^ opinions. by Mr.. Grose in the Science' 
Frasiework^ [Wisn the Seieijce Franie- 
work was submitted to the Calif omla* 



State Board of Education^ the frame- 
work as originally drafted was modi- 
fied by inclusion /of two paragraphs 
submitted by Vernon Grose, who was 
ixot one of the authoifs of the frame- 
work.]. Grose states, for example 9 
that the regular absence of tran- 
sitional forms may be best e^lained 
by a creation theory. Trasfsltional 
forms are not. absent. We dan detect 
them by using the new procedures of 
molecular ^evolutipnt discovered 
within tlie past few years; < 

Chemical studies of DSk and pro- 
teins lA different organisms haye 
shown that all forms of life that 
have been examined are related to 
each other, by a continuous transi- 
tion of molecular strxictures, A 
single drop of blood contains cheml- " - 
cal;informatiou telling us that we 
3XB closely related to the. chiiiq>aa^ 
ze^ and gorilla, not so closely to 
horses and cattle^ and more dis- * " ; 
tantly, step by step, to kangaroos, 
' 'cl|ickens, frogs and bony fishes. 
Tills ijiformation 1^ measurable in 
percetrtajge^. The new knowledge ex^^^ 
tend^ much further than the study; of 
fossils. Examination of another, pro- 
tein, cytochrome, shows that human 
beings, are related to wheat plants, 
yeast cells and bacteria:. The prob- 
^abillties .of this relationship, can 
-be computed and shown Xo be in ex- 
cess of wne billion chances to one 
in favor of descent of all animals 
and plants from a conimon ancestor. * 
All proteins that have been analyzed 
f it"^ this same pattern, and so does ' 
the genetic UNA itself. One of the 
^ first books explaining this was 
The Molecxjlar B^is of Evolu^on 
published in 1959 by Dr. Chris tiait 
AnfinsenV who last month received^ the 
Nobel Prize for. chemistry. vThis- con-, 
clusloa contradicts the' propos^ by 
Mr. Grose 'in the paragraph he -had - 
inserted into the Science ^rame^prk. 
We now have the. tools in the lab- 
- oratory and the coiiq)uter., to calculate 
the chemical make-iip:<>f \micestraL 
forms. A wholly majestic spectacle, 
of imlf led evolution and. the. kinship : 
of living creatures em * 
-". . ■ , " ' ■ ' " ■ ■ " ^ ■ ' 



moidem scientific findings. % "dual- 
ism", ejxists, in spite of Mr. Grose'^s ' 
' allegations in the Science Framework* 
As L said in 1967, 7'We perceive th^ 
evolutionary process as a part of the 

* , great natural laws that govern all 
matter. And as we gaze upon ourselves 
as 'human beings, we see that we have 
been given the intelligence to dj^ s coy er 
the secrets of nature by dint of work 
and study. One of these secrets that 
man has discovered is that of evolu- 
tion." Scientists do iiot teach^ that 
"the universe, life and man are simply 
^accidents V that occurred by fortuitous 
chance without cause." The teaching 

of evolution, like that of other 
branches of ^science, emphasizes cause 
and effect. 
- The Grose opinion represe^its an 
attempt to introduce religious matter 
into textbooks of science. Discussions 
of creation hypotheses belong in the 
area of cor^arative religions. Various 
theories of creation may be <found in 
many religions and cultures. 'Their 
exposition is not part of the function 
of _scAooI,,science textbooks. One .of 
the proposed textbooks omits the bio- 
graphy of Dr> Leakey that appears in 
the natiohai version. Dr • Leakey stud- 
ied the origin of man in fossils in 
Africa. The proposed revision r con t:alnis, 
instead, Michelangelo's painting of the 

, Creation. This, is -art, not sciei^ce, 
and the Suggestion of a white creator 
givihg life to a white; first man is ; • 
ethnically dubious. 

[One member, of the Board] states 
that Kerkut's theory of evolution is 
the best ' current . explanat ion . Kerkut * s 
book contradicts known facts of science, 
'such as the participation of only 20 
amino acids' in protein synthesis • [This 
member] also wrongly states that "sci- 
ence classically ignores* ..value systems 
morals r cirt rand poetry." I recommend 

, he reiui the lives of Pasteur, Banting 
and Borodin. To say that science ig- 
nores value systems and morals is a 
sluu: on many great .scientists vho have^ 

• devoted their olives to human bejtter-r 
ment iiirough:^a;g?:lcultxire, throug^^ 
terioiogy an*, in the field -of medicine. 

I urge the Bo'ard to adopt (he ^czie/sce 



Fromsworic without Inclxislon of the 
Opinion by. Grose. I urge against 
any advocacy Qf the creation theory 
in science textbooks. 



SCIENCB FRAMEWORK FOR CALTFORNIA 
PUBLIC SCHOOLS 

\- During the period 1967-69 a Sci- 
eaoe Fxamevork for Cpilifornla Public 
Schools was developed by the State . 
Advisory Committee on Science Educa- 
tion at the direction pf the Call- 
fjomia State Board of Education. 
Menibers of the Advisory Commit tee- 
Included dls t IngudLshed. and well- 
known scientists and educators. 
; ' The Science Fraineii^rJc^assessed the 
need for silence curriculum reform 
and developed a phllosophlckl posi- 
tion on science education. It ad- 
dressed Itself to goals and terminal 
objectives for kindergarten through 
grade ti<elve, determined optimum 
conditions for learning, discussed 
- revising and implementing curricula, 
\ and concluded with selected refer-, 
ences and three appendixes. 

The final draft of the 148 page 
Science Framework r having received 
pproval of the California State 
iirriculum Commission, was preisehted 
the Stat^. Board of Education on > 
October 9:, I9i^. Approval wa^ yith- 
held* Board member John Ford stated: 
"I think we would be amiss if we did 
not include the theory of creationism 
in teaching the origin of the species." 
Board member Thomas Harwood agreed 
with Fordr he prated.: "I believe in 
the creation ttoipry." Adoption was 
. withheld - arid the Science FrsuDework 
was tCTxporarily shelved. 

On October 14, 1969, The Xos Angeles 
Times editorialized in favor of adop- 
tion of the Science Frameworks The 
Times pointed out that ^he teaching of 
evolution in lie staters ^public , 
schools^ had been declared constitu- 
tional in 1963 by the California 
Attorney General's office, that the 
cireation concept could be presented 
to students in courses other than 



science,. and that "the only* proper ap-- 
proach to the teaching of science" 
would be found in supporting the State 
Advisory Committee's decision to stick 
to Supportable scientific coiicluslons . 
The editorial concluded: "We hope that 
the State Board of Education will con- 
cxzr when they reconsider the science 
guidelines next month. After all, one 
need not be an atheist to accept the 
theory. of evolution and the inass of 
scientific evidence that supports it."-" 

In response to the above editorial, 
Vernon Grose pT'epared a 13 page per— 
sonal viewpoint. This personal opinibri 
; was presented at a meeting of the 

State Board of Education on November • ' 
13, 1969, by Grose, a membei; of the 
audience . , The Board thereupon deleted 
two sentences of the original Science 
Framexirork draft and inserted two para-r 
graphs as prepared by Grose. The Bpaird 
then adopted the revised framework. . 

The Grose opinion,. as inserted into 
the Science Framework r stated: 

All scientific evidence to date 
-concerning the origin of life im- 
plies at least a dualism or the 
necessity to use several theories 
to fully explain relationships be-, 
tyeen established data points. 
This dualism Is not unique to this 
s^udy but is also appropriate in ' 
other scientific disciplines, such 
as thephyslcs of light. 
While the Bible and other philo- 
sophic treatises also mention 
cre?ition, science has independent- 
ly postul^ed the valridxis theories 
of creation; Therefore, creation 
in scientific texms^ is not a re- 
ligious or philosophic belief. 
Also note that creation and evolu- 
tionary theories are not mutual 
exclusives. Some of th(^ sclMitiflc 
data (e.g., the regular abs^ce of 
transitional forms) may be best 
explained by a creation theory, 
while other data (e.g., transmute- . 
tion of species) 3ub8tantiate a 
process of. evolution. 

This personal viewpoint from a mem- 
ber of the audience becaibe the-basis 



for years of turmoil over science « 
textbook adoptions in California. 

An arduous effort to resolve tllie 
matter finally ended on tjarch 14, - 
1974* On that date the California 
State Soard;^ of Educat ion f ormalijr 
adopted a revisiqn for paragraphs 

i 2r 3, and 4 of page 106^ in Che . . 
Science. Frameworks The two objec-^ 
tionable paragraphs authored by 
Grose were replaced by the follow- 

• ing statements: 

Interactions between organisms 
and. their environments produce 
changes in both. Changes fn 
the environment are readily 
demonstrable on a short-term 
basis; i.e., over the period 
of recorded history (circa 
5,000 years). ^ These changes 
have been inferred from geo-r 
logic evidence over a greatly 
extended period of time (bil- 
j^ions of years), although 
the further back we go, the ^ 
less c€|rtaln we can.be. Pre- ' ' 
historic processes were not" 
observed, and replication is 
difficult. During the past 
century and a half, the earth's 
crust and the fossils pre- 
served in it have been studied 
intensively by scientists. 
Fossil evidence shows that 
organisms pop||Latlng the 
earth have not always been 
structurally the same. The 
idlfferences are consistent 
, with the theory that ana- 
tomical changes have taken 
piacf through time. The pro- ♦ 
cess of change through time 



is termed evolution* The 
Darwinian theory of evolution 
postulates a genetic basis 
for the biological develop- 
ment of complex" forms of life 
in the past and present and, 
the changes noted "throtigh " , , 
time. 

. The concepts that are the basic 
foxmdation for this theory are 
(1) that inheritable varia- 
tions exist among members- of a 
population of like organisms; 
and (2) that differential- suc- 
cessful reproduction (i.e. , 
survival^ is occasioned by 
, the composite of environmental 
K factors impinging generation - 

after generation upon the popu-^ 
lation. The theory is txsed to 
explain the many similarities^ 
and differences that exist be- 
tween diverse kinds "of organ- * • 
isms. . y , ' . ^ • 

The theoiy of evolution, its 
limitations notwithstanding, 
" . provides a structural framewprk 
, upon which many seemingly im-^ 

'related^ observations can be 
* t>rought into more meaningful 
relationships. Biologists also , 
have developed, from experiments 
and observations, hypotheses 
^ concerning the origination of 
life from nonliving matter (e.g., 
the heterptroph hypothesis),. 
Philosophic and religious con- 
siderations pertaining to the 
origin, meaning, and valxjes of > 
life are nor^withiii the realm ^ 
of Science, because they cannot 
be analyzed or measured by the 
present methods of science* 



toAlg In 7977 tAu^tzu o£ tkt VojUo^ (Tex^) Jnde.pcndejit School Vl^tAjict app^ved 

thz uMz ol a.(inzatijoi^i6t bZoZogy textbook. Oppo6<X^on to tkii action <nctuded thz 

£ottou)ing statement, awthoned btf Catkotijc, ?not2J^tayit^ and Jmi&h 6poke^men. 

We, the undersigned,- are strongly supplementary reading in high school 

opposed to the DISD Board's approval courses in biology. 

of the 'textbook. Biology: A Search The principal /reason for our oppo- 

f or Order in Complexity ^ as mandatory sit ion to the Board's action is that 



' 'this 1 textbook is indifferent from other 
V biology textbooks primarily. If not . 
exclusively, because it i-s expressly 
and avowedly organized in terms pf 
. sectarian religion^ beliefs. * Instead 
of being organized for the purpose of 
introducing the beginning student of ^ 
biology to the current state of that 
science witH^respect to its data, 
* methods, apd generally accejtted hypo- 
theses and theotl^s, this bvhk is 
expressly organized so ab to present 
and defend the religious beliefs of 
the Creation Research Society , whose 
Textbook Committee is responsible for 
it^ preparation. Consequently, to make 
use of this book as a/textbopk in / 
courses in biology—as: distinct , say, 
""from using it as a document to be 
studied in courses in recent American 
social or cultural history — is, in 
direct proportion to the nature and 
extent of its use, to disseminate 
among students in those courses the 
same sectarian religious beliefs. 

That the beliefs in terms of which 
the whole structure and contents ot . 
the book are organized' are,^ in fact, 
religious beliefs, i& clear enough 
simply from the express acknowledge- 
ments tO' this effect in the Preface., 
According to the position set forth 
there, "discussion of origins is not, 
strictly speaking, science. . . .therefore, 
the solution to the problem of origins 
is simply impossible by scientific 
means" (xvii) . To explain how ' things 
as we now know them got to be as «iey 
are "necessarily entails a philosophi- 
cal viewpoint regarding' origins . " But 
"there are essentially only two philo- 
sophic viewpoints or origins among 
modem biologists — the doctrine of 
evolution and the doctrine of special 
creation" (xvii). The whole purpose of 
the book, however, is to establish the 
reasonableness of the second of these 
philosophic viewpoints, which jjjfain- 
doubtedly a religious viewpoiij^KThus 
^ we are told , suimnarily , ''BzoI^^Fa 
' Search for Order ±n Coinplexxi^Kk in 
the first' place a textbook of^Kologi- 
cal science... . .At the same time, it is 
explicit throughout the textx that the 
most reasonable explanation for the 



actual facts of biology as they are^ 
known scientifically is that of bibli- 
cal -€reationism" (xxiii). 

But now anyone at aJLl acquainted 
/ -^with modem biology as it is typically 
^ institutionalized' in, uni5?ersi ties and 
research centers as well as In ^he pro- 
fessional associations of biologists 
and in the\books and journals In which 
they publish their findings will recog- 
nize at once that this position is so 
far from representing the current* s^ate 
of that science as to be, in fact, ec- 
centric. For by far the yasr majority 
of modern biqlogists, the evolutionary 
account o£ biological origins is not all 
a philosophic viex/point but is a. strictly 
scientific hypothesis or theory and, 
therefore, logically incomparable with 
so-called biblical creationism. Conse-. 
quently, to suggest, as the book does, 
that modem biologists recognize two 
explanatory accounts— the doctrine of 
special creation as well as the doctrine 
of evolution — is to^ive a wholly mis- 
leading impression ox^the current state 
of biological science. The plain truth 
of the matter; Is that, except for the 
vanishing fringe represented by the 
Creation Research Society, the whole 
idea that biblical creationlsia coul*<i 
even conceivably function to explain 
biological origins as* the hypothesis of 
evolution explains them is dismissed as 
an anachronism. Therefore, but for the 
existence of a specifically religious 
group such as the Creation Research 
Society, .which is constituted, not by 
its commitment to open-ended scientific ; . 
research, but,, rather, by its - commit— • 
ment to certain fixed religious beliefs, 
there would never have been such a text- 
book as the book In question. 

Tbe further and more important' point, 
hwever. Is .that the religious beliefs 
^^'terms of which the whole book is 
organized are, as a matter of \f act , 
sectariJm sense that they are 

beliefs accepted by the members of some 
religious groups but rejected by the 
members of others. If the idea that the 
doctrine of special creation Is an ex- 
planatory account of logically the same 
type as the hypothesis of evolution Is 
typically dismissed as an anachronism 
■ ■ > 



by modem biologist^, the same is true 
of modern theologians** In. fact, there 
is now a widespread consensus among 
theologians of. all our major religious 
traditions, Protestant, Catholic, *cand* 
Jewish alike, that the biblical accounts 
of creation are profoundly misunderstood 
if they are taken to l>elong to the same 
logical >t:ype aa^ scientific explanatic(ns 
- of ' origins sucn as the hypotheslsT-of 
eyplut ion . For those ^ 1 1 whom we owev i t , 
"to tell the' stofy of creation was to\ 
give an account of what' t.he world-^ 
which, man lives is like* 'The story was 
• not intended to' give .a Tactual expl^a-* 
tion of how .the world came ii^to exis-- 
tence, or to define why is has the 
character it does, but to show tfte 
right: way of understanding the world, 
-^o that men and women might know how 
to live and act within it." (Denis 
Baly, God and History in the Old Testa- 
ment -(New York: Harper & Row, 1976), 
p, 108) • Accordingly, to treat the 
properly theological dpetrine of crea- 
tion of all things oiyt of nothing by 
God as though it couJd even conceiva- 
bly cqnflict with th* evolutionary 
explanation of biological orgins is 
either to exalt the .docttijae of evo- 
lution to a logical status that no 
biologist as such would think to claim 
for ±t or else to deduce the doctrine 
of creation to a logical status far- 
below that which It is bound to have 
for the clear-headed religious believer. 

So, at any rate, would inniimerable 
theologians and religious believers * 
today want to argue. And, to /x^cogniz^ 
thait this is , 4n fact, the case^ is to 
realize, why the beliefs of the Creation 
Research Society are> precisely, sectar- 
ian religious beliefs. But, then, there 
cannot be the least question in any in- 
formed mind that to approve the textbook 
that the society has prepared for use in 



high school pourses in biology is to 
approve the dissemination among the 
students in those courses of these 
same sectarian religious beliefs* 

So far as^ we are concerned, then, 
at stake in the Board's approval of 
' this book is not only the integrity 
of the scientific education of the 
l7outh of Dallas but also their right 
ts students in a public school system 
to an educat^rfh that- is free from 
sectarism^religio.us' bi;as. 
<» 

Reverend Wilfred Bailey 
.fiasaView United Methodist Church 

Rsibbi Jack Bemporad 
Temple Emanu-El 

Reverend Mark Herbener . 
Mount Olive Lutheran Church 



Reverend 
Midway 




Mabee 
Christian Church 



Reverend Bob McCowh 

Catholic Chaplain, Jesuit H.S* 

Profji^sor Schubert Ogden 
Southern Methodist University 

Dr. Ben Oliphint 

First .United Methodist Church ' 

Reverend William fl. Tiemann 
St. Marks Presbyterian Church 

Rabbi -Max Zuker 

. Congregat i on Ti f e re t Is r ael 



The Catholic > Protestant, and Jewish 
leaders listed above were*all residents 
of Dallas, Texas at the time they pre- 
pared and signed this statement. 
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The BSCS Position on tli^ Teaching of Biology 



AddlBOn E. l^ee- 



Reprinted with permission from the BSCS Newsletter, Number 49, November 1972. 
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•twa ctecodei o£ '<jwoZvmeni 'boitk BSCS act^ . 



The BiologlcaJ. Sciences Currictilum 
Study program began in 1959 amid con- 
siderable debate about the approach 
to be taken in the tgraching of- biol- 
ogy. Should it be molecular, organ-' 
isnal, developinental, ecological, or 
other? ishould it include one text- 
book or several? How much and what 
kind of attention to laboratory wqjjc 
should be given? ^.Amidst all these 
debates, however, it was an early 
consensus that certain themes should 
be Included in all biology programs, 
no jnatter what approach is selected, 
and whatever attention may be given 
to various details • These themes 
were Identified and have conJ^^ently 
pervaded the several approaches and 
different materials developed by the 
B3#S during- the past twelve .yearS. ' 
They are: 

_ 1* Change of living things 'r 
'through tlnie: evolution / y/,, 
-."2. Diversity of type and /^'''^'^ 
unity of pattern in living j 
things 

3. The genetic continuity 
of life 



4. The Qpmplementarity of organ- 
ism and environment 

5. The biological roots of 
behavior . * v 

* 6, The complementarity of struc- 
^ ture and function 

7. Regulation and homeostasis: 
preservation^of life in the face 
of change 

8. Science as inquiry 

-9. Th^BJhistory of biological 
c:onceptions 

It should be noted that these uni- . 
fylng themes were^ identified ^d ac- ^ 
cepted by a large -^roup of distin- ^ 
gulshed scientists^ science teachers, 
and other educators/ And althougjh , 
members of ^^hls group represented 
many inter^^ts, specialities^ and 
points of view, there was and has con- 
tinued to be general agreement pon- 
cemlng^ the importance, use, and nature 
of these themes ' y 

I t should : also be no tied tha^ evolii- 
i:i0T^ is not*only one of the major 
thanes but is, in fact, central among, 
the other themes; they -are intefrela- ^ 
te4, and each is particularly^related \ 



to evolution. 

The position of the BSCS on the im- 
portance of evolution in teaching bi- 
ology has been clearly stated in both 
the first (1963) and second (1970) 
edltipns of the Biology ^Teachers' 
Handbooks . . ^ , 

It id no longer px>ssibl^ to give a 
complete or even a coherent account 
of living things without the story of 
evolution, . ' ■ \ ^ 

On the one hand, isany of the most 
striking, characteristics of living 
things are products- of the evolution-- 
ary process. We can make good?* sense; ^' 
and order of the similarities s^d, / 
differences among living "^things only 
by reference th^ir -e\>'olutlbn. The 
relations "o^^^uving things to the 
particular environments in which they 
live, their distribution over the 
Surface of the earth, the comings and 
goings of their parts during develop- 
ment, ,even the chemistry by which 
they ob.taln energy and' exchange it 
among their paris~all such mal;ters 
find illumination and explanation, in 
whole or in part, from the history of 
life on earth* 

On ^the other hand,, another .great 
group of; characteristics of living 
things can be fully understood only 
as the means and mechanisms hy which, 
evolution . taKes place. There are ^ 
-first, and conspicuously, the events 
of meiosis and fertilization, univer- 
sal in sexual reproduction. It is 
only in terms of t;he contribution of 
^these processes to the enhancement 
7and sorting oiit of shvvast store *:pf 
heritable variation fjiat we make 
sense of them. Thejfflone point applies 
. to the complex processes -that go tinder 
the name of mutation.^ Similarly, we 
see everywhere the action and cbnse- 
que^ices of natural selection, .of re- 



productive Isolation of populations^ 
of the effects of size and chance on . . 
initrabreedjng grotms. ^. . , , 

Evolution, then,, forms th^ warp and 
woof of moderp biology. (1) 

Evolution '^ls a ^scientific theory in 
the setise that it is based on scieiitif-^ 
ic^data accumulated over many- years -^Btnd 
or^anize^ into a unifying ide^ wideLy 
acceptieiT by modem biologists. The 
BSCS is concerned with any scientific 
theory relevant to the biological sci- 
ences that c^ be dealth with in tavms 
of scientif^ data accumulated a^ or7 

• ^nized. I^is not, pn the otlier hand, 
concerned with religioiis doctrines 
that are based only onx^alt^' or beliefs, 
nor does it consider^ them relevant to 
the teaching of biological* sicience* ^ - 

The tlSCS" prb gram was carried thi^ough 
an extensive tryout period durlfig its ' 
early development; feedback' and,l,nput > 
from htmdreds'of scientists =knd Science 
teachers fwas' used^ in the initial edi- 
tion that was made available to biology 
teachers In the United States. A r^f- • 
vised second edition of the tdiree major 
textbooks produced has been published, 
and a revised third edition Is nearlng 
completion.' In spite of efforts of 
various groups to force changes in the 
content of the texts by exerting pres- 
sures on textbook selection committees 

^ and on local and state jgovernments^ 
throughout the last twelve years the 
BSCS position, oh using the unifying 
themes of biology remains unchanged. 

■ ■ ^--^ r ■ - 

(1> BSCS, Biology Tfaciiersr H^ijdbodkr 
Joseph J. Schwab (supervisory, John ^ 
Wiley and Sons, NeWYork, 1963V BSCS, 
^ Biology Teachers' Handbook, Secondr v 
Edition, /Evelyn KJLinckman (superyl- 
spSt), John Wiley and Sons, New York, 
1970. ' 
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The great majority of life scien- , 
'tis ts new agree that there is only 
one centray^th^e abbuj: which all the 
*facts aboucNig millions, of diverse 
kinds of organisms can be arranged* 
This is the generally -^ecog;nized ■ ^ 
theory that modem species of toimals.^ 
plants, and miciroorganisms .are all ^'".V^- 
descended from a continuous line of \ 
ancestors that stretches back billions 
o# years to.^ the tim€^ when .^life first 
appeared upon the earth. They have, 
evolved from these ancestors at dif- . 
ferent times, at different rates, and 
in different directions. Biologists 
who know the facts regard jthe proba- 
bility- that evolution has occurred 
as about equal to the near certainty 
that in the past^ before written 
records existed that* modern men cari 
read directly,- men had* formed great 
eBq>ixes ^uch as those of ancient 
Egypt, Sumer, Babylon, and** Crete. 
The evidence for the- origin^ pf major . . 
groups ox distinctive kinds of organ- 
isms, one from the other, ia^'of the 
same -kind and equally strong as the 
^videnc^ w^ch*!^ enabled archeolb- 



gists to reconstruct the c^Lvilirations"' 
of .these ancient empires.) ^ - 

The »only alternative to^evolution^ 
that is ^seriously proposed to ^Scplain 
, the origin of different kinds of ani- 
mals , plants , and mankind is special 
creation. Scientists c^not deal wft^^ 
this alternative', since it is not sci- 
ence. Scientists build and test hypo- 
theses; the "creationists" wouldihave 
us accept special^ creatiorf on faith, . ^ 
if they have, to their satisfaction, 
gathered enough "^evidence" to cause /. - 
them to doubt the occurrence of evolu-* 
tion. The belief in special creation 
i^untes table* Those who advocate its 
* ^inclusion in the^science curricula of 
our public schools do not -permit sci- 
entists to criticize pr examine it. 

<^^^ot: question 'the ability or 
^'^.^r-^^y^^^ wh:^ a- Supreme being could 
haVe treated the nallions of' different 
kinds lof living, organisms that exist 
on the earth. / 

Two of the objections which arte 
commonly raised by "creationists"\to , 
modern evolutionary theory are fiyst, 
that transitional fossils between/major 
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grcixps of animals do not ,exiBt» 
This statement' is erroneous. In 
a letter to me dated Augxist 4, 
1972, Professor A. Romer of Har- 
vard, one- of ^he world's leading ^ 
paleontologists, hiis* stated: 
^\ . .over the course of the past - „ 
century more' and more transitional 
fprms have been discoyered. If we^ 
consider the group* of vertebrates, 
in which we' are all most specif i- 
caliy interested^ . ..for all. higher ' 
groups transitions are definitely 
known." Another authority of 
equal eminence. Professor G. 
Simpson, states (letter of August 
1, 1972): "Literally thousands of 
transitional foinns are known, and 
more are' discovered every year." 

A second objection made by the 
"creationists" to modem evolution- 
ary theory is that biologists can . 
not explain the origin of life. 
Thi^ statement is also erroneous. 
Several experiments have shown that 
the basiq molecules of which living 
organisms consist can be synthe- 
sized from compotinds that were 



almost certainly- present on the prime- 
val earth. The methods of synthesis 

^ . Imitate processes that could very 
probably have taken place when a* ter- 
restrial erfferonment favorable for 
life first appeared. The arrangement 
of. 'these molecules Into functional 
systems that were self- reproducing, * 
and their evolution finally into the 
first cellHilar organisms, can be ex- 

. plained by processes of ' chemical ibuta— 

tion, recoml>i^ation, and natural sel- 
- ection similar 'to the processes that 
have been experimentally demonstrated 
to be responsible for change of micro- 
evoi^ionary order in contemporary 
organisms. Experiments by biochemists 

, -have shdWn that these'^i>rocesses can 
operate to- produce progressive change 
in acellular' systems^ similar to the. 
processes that* are postulated to have 
precede;^ the development of cellular 
forms of lif e . 

liie only soiind way to teach biol- 
ogy as a scientific discipline in the. 
contemporary modem world is to empha- 
size evolution as a basic ^explanation 
for origins. 



Science, Biology^ and Evolution 



- ..Bruce Wallace 



Reprinted with permission from the BSCS ffewsJett^, Ntimber : ^ 
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. ^ ••Science, M according to Karl Pear^ 
dott, ••consists of the classification^ 
of facts V the recogtLi t ion of their 
, sequence and relativ^e significance."^ 
The facts iqf different sciences are 
of dif fex€ifflpfeorts; nevertheless, the 
-procedures bf all sciences are much 
.alike: Observations arre made arid 
these are fitted iiito a*^ conceptuial 
pattern tihat not only reveals their 
•iutrerrelations 1/u^ also predicts the 
nature of orther olJservations , as yet 
upmaAB. Should dissimilar patterns 

- sferve equally weXl to explain pas^t 
observations, tfm accuracy of their 
predictions will determine which is ^ 
finally kept; the others will be 
discarded as historic relics . Th^ 
word ••pattern" as I have Used it " 
here Is imich like ''theory'* in 

.dinaiy scientific, parlance. " • 
."The cornerstone of the scien- 
tific method is the postulate that- 
nature tLs objective." Those are 

. tlie "words, of Jacques Mbnod* He 
continues, "[Science] ifequi red ttife" 
unbending stricture in^licit in 
the postulate Sof objectivity^— ' • 
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irouclad^i^iire,^ forever undemonstra- 
ble," ^.di: later, *'. . .t:he postulate 
of objectivi^ is consubstantial with 
science; itrhas igdided the whole of 
its prodigious development for three 
centuries, Thiare is rip wajr to be rid 
of it, even tes^prarily or in a limit- 
ed area, wi thou t-^depar ting from the 
|iomain of science itself." 
. " The biological sciences are not ex-- 
^nq>t"£ro^ strictures that confine 
science %and scientific methodology. 
The o^r^pervations of some biologists 
may Be unusually complex, it is true. 
{ Nevertheless, these observations re- 
quire, classification, and explmation. 
Explanations arise from the conceptual 
'patterns into which observations are 
fitted* In biology there are many 
Such patterns* Most obvious, perhaps, 
are those that lead to taxonomic clais-^^ 
sification. Others encompass the ag- 
gregations of diverse organisms into V 
ecological comnunities. Still others 
are conceived as the biologist dis- 
cerns the.developmental sequences of 
individual plants or animals of ail 
species . Beneath each of thesis^ gross 
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patterns are still others that take . 

■ form as thefr elements^ are revealed 
by Inlcroscopic or chemical analysis • 

. In recent d.ecades these techniques 
• . have beeii. extended to the electron 

* microscope and, through the wizardry 
■■ ' . of biochemistry and the use of ra- 
dioactive isotopes, to molecular 

. biology. ' ! . 

■ Within each branch and subr branch 
' of their science, biologists strive 

. /\ .to organiziB their observations into- 
* ■ ^ comprehensible" patterns — 'patterns' ' 
: V that, permit^ the mind to grasp and 

retain the most information with : the \, 
least effort. Pdtfems that piermit 
-the individual to make, predict ions- 
^ and to test hypotheses. . ■< 

[ / As more and more facts are organ- " 

ized, the boundaries between differ- 
- ^ -ent branches of biology merge. . Ge- 
- netics is one: example; from a study 
of abstract ratios, it has evolved 
^ and expanded in two directions: on 

one/hand, it has become; ^a.. search for 
an adequate "home" for the; .gene; dn , 
, •> _ the other, it seeks to linc^rstand the 
' \^ development and functioning of the 
: indiyi^al. As another- example, 
r ecology is no longer merely an effi- 
' -: ciently. organized natural history; 
' the flow of j^nergy and matter within " 
and through natural- communities is 
now the concern of many ecologistS. 
Within this abstract, realm, they 
treat both species and individuals 
as ,min,or components of larger . 
Schemes. They can now describe com- 
plex ecological systems* without tjie 
need to specify the endless detail 

• that would otherwise be necessary. 

Because of its complexity, biology 
encompasses nly: only a myriad of 
. patterns, but also patterns of pat- 
terns. The sequential" stages of the 
embryonic development of many differ- 
ent organisms are similar. Why? The 
individual biochemical pathways of 
different organisms are similar. Why? 
The genetic material of all known 
organisms consists of nucleic acids. ' 
Why? Many pers.ons voice despair ^t 
. the prospect of ever understanding • 
the "small" biological problems, and, 
in their despair;, they postulate ^the 



-existence of vital -forces -and vital 
Substances i These forces and Sub^ " I 
stances are endowed with, precisely 
those projperties that are needed to 
explain troublesome observations. ' . 
Problems, in a. sense, .are solved by 
fiat. * These persons, to quote ftonpd,..,. 
have departed from the domain of • . ; ;^ 
Science. Today, many past instances 
of despair have Jbeen r&olvedv ' The ^ 
Watson-Crick model of. DNA, for ex- 
ample, has made the gene an object . 

\df i>fecise analysis rafher than of^ 
bizarre speculation, ^as it .once was., | 

Evpltition is .the. theory that, pur- 
ports to explain patters .of patterns 
within the biosphere. From ^:he genet- 
ic code, to genetic material, to bio-^ 
chemical pathways, to developmental 
patterns^, to similarities of morpbo- 
iogi cal features , to . resemblances be- 
tween plants and animals of the past 
and present , : to the. intricate rela- , 
tionships between members of ecolbgi- 
cai communitj.es — :in every . instance the-. 

. theory of ^ evolution serves to make lin- 
derstandable the "sequence "and rela^ 
ti(ve significaiice" of innumerable 
obWrvationsw ' There are those^who * 
woii^d depar-^t from the domain of .sci-.v> 
•^jlce and rely, instead, on super- . 
natural explanations for these pat- 
terns of patterns.^ Unfortunately 
such ."explanations," if accepted, 
would stifle the investigation of all V 
biological problems because, in ex- . 
plaining evolution, they would ex- : 
plain equally well all subsidiary prob- 
lems. Thus, although there may \ye 
facts of the living world that arie 
not. yet easily -accouhted fo^ under the 
theory of evolution as it is nov ac- 
cepted by most biologists,' a theory qf , 
evolutipn that generates predictions >' 
and^ testable hypotheses is essential 
to biology. "There is no. way to be 
rid of it, even tentatively or iwa. 

limited area* . Such are the \jjbrds 

of Monod and such iis the need, for a ; 

scie:ntific theory of evolution. . A 
theory of evolution that Is tes table 

by obsepratioi^ and experimentation 

is imperat±^*-^f biology is to remain - 
science.. . ; ' - • -.; - . 
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Equal Time to the Teaching of 
EvGlutiOri ancHI>reation * 



John A.;, ^oore 



Beprinted with perndsslon from Perspectives in Biology and JVedi cine. Spring 1975, 
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Aixgg^t& hda a tei^ might po662jyZi/ caAAif oat the 6t^puZatijon& oi tkz Tenne^^^zz 
Z/m an hpnzst ami competent ukiy. Thz a^umption vdduZd do thc6 

OA a te^heA o£ 6oLencz, not as an advocate, o^ 6dmz AeZCglouA doct/Unz, and only 
thz (uiJi^hA oi 



, r Qit. April 30, .1973, Senate Bill 394, 
- having been passed by an overwhelming 

majority of botli houses of the -General 

Assembly of the state ^f Tennessee, 
^ became lawl , The new law, "which to • 

some extent replaced the antievolutlon 
. law that was repealed only in 1967, 

readd' in part: 

Anj biology textbc5ok us^d for 
^ teaching in the public schools, 
vhich expresses an opinion of, 
^r . relates to a theory aboijt 
origins of creation of man and . 
his world shall be prohibited 
^ from being used as' a textbook 
in such a system unless t.it 
specifically states that it is 
:a theory as to the origin: and \ 
' creation of ' man and his world 

aj^ is not represented to be 
•scientific fact. Any textbbok 
; -so iSjSed in the public educa- 
tion system which expresses 
' V.^tt opi^ipii P to a 

V theory br theories shall give 

^ in the saioe textbook and under I 
th'e same, subiect commensurate 

erIc \''^.:: ' 



attention to, and an equal amount 
of eiiq)hasis on, the origins and 
creation of man and his world as 
the same is recorded in other 
: - theories, including, but not . 
limited to, the Genesis account 
in the Bible. • .The teaching of 
all occtilt ot satanical beliefs 
of htmian origin is expressly ex- 
cluded from this act. • -Provided 
however Uiat the Holy Bible shall 
not be defined as a textbook, but 
is hereby declared to be a refer- 
ence work, and shall not be re- 
quired to qarry the disclaimer 
above provided for textbooks ... 
This Act shall: take effect upon 
becoming a law, the public wel- 
fare reqt^^^ng it. • ^ 

^ Similar bills have been or are 
being considered 1^ the legislatures 
or departments of education of Georgia, 
Michigan, Washington, California, and 
Colorado, but Only Tennessee's has be- 
come law. ' \ 

"When teachers of science are con- 
fronted with a situation of this sort. 



V. 



71: 



a Variety of; responses ml^t be ex- / 
pected. Some; teachers mi^n^ welcpn^ 
the' possibility of being able to pre- 
'Sent their own religious beliefs to 
their students.' 'Others migfit avoid ; 
the problem by omitting all references 
V to Scientific data and hypotheses / 
A about the origin. aiKi- eyblutiori of the^ 
world and its. i^habitants. . This last' 
1' course 'has been- widely adopted in the 

past; lots of pxpblems never arise if. *. 
;<>rie ignores*!^ Hie Tennessee 

: . - law /does Inot . require one- to t^ach the 
accptints of creation given in Genesis.^ 
and elsewhere ; ' Tt says - only that^ if 
you do include the: s cicnt if ic. eicpLana- 
tions J ^ypu have to inciude ^the reli- 
gious^ ones Va3' well . • ' . . 

?till" another response would be to 
, abide. by , the law and giv^ "commerisur-r 
ate atteiition to" and "an>eqiiial kriount 
of emphiasis onV-pthe two conflicting i 
: points af ^ view* This is the option I 
plan to discuss in this paper. „ 

So let tiS ^assume that we will -carry 
•Out the stipulations of the Tennessee^" 
law as honestly and as competently as . 
we can. Let us assume also, that we do 
this as teachers of science and not as 
advocates of some .religious doctrine 
or sect. That i'S, we will employ only 
the can<ims of scientific and scholarly 
procedures in exploring-fehe^opic. 
Statements and hypotheses wiri be 
evaluated solely on the basis ot the 
scientific; eyideshce in their favor. 
Many accounts of creation ^ including 
. Genesis, are precise enough to be - 
used as workirig hyflotheses from which ^ 
variotis deductions can be made. The*' 
deductions can be tested, again with 
scientific data and procedures.^^and 
from the results^ the original hypo- 
thesis can be Substantiated, made more 
probable, made less probable', or re- 
jected, . : 

One might object at this point by 
spying that what I proposie tQ do is 
not -[^at the Tennessee lawi^pker& had / V 
in mind.; . That, may be, butVif ; T am 
asked to consider Genesis jln a science 
coiirs^, and to t^ea^^^ as a scien- 
"tific theory, ^<:>w else am -I expected 

to do it? I^irthermore, as I under- 
.;^tand[ the^^' this is precisely what tHe 
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mos t . effective creat ioniis ts 'in the. / \ 
'coxmtry are requesting. ^ I am- refer- T 
ring here to members of the Creation. 
\ Research- Society and the Ins 

Great ion Research . Their^ camp^^^ln 
California was for equail time and^ em- • 
phasis to be given to biological edu- .- 
catibn and creatipnism. Their theory 
of creation, which is now mdre often 
• referred to as the "creation modeii" 
is derived from Genesis* The basis of 
their Jbelief is giVehr^ by the tredo to 
which all-members of the Creation Re- 
search Society ascribe. They "are 
committed to full belief in the Bibli- 
cal record iof special creation and 
early history as opposed to evolution, 
both of the universe and o^ the earth 
with its complexity of living forms." 
; They believe; further, "that science . 
should be-^realigned within the frame- 
work of Biblical creationism." More 
specifically: 

• All memibers of the Society ^sub- 
> . -scribe to the following statement 
of belief. 

1. The Bible is the written Word 
of God, and because it is inspired 
throughout, all its assertions are 
historically and scientifically 
true in all the original auto- 
graphs. To the student of nature 
.this means that the account of 
o^gins in Genesis is a factual 
presentation of simple historical 
truths. 

• 2. All basic types of living 
things, including man, were made 
by direct acts ofi God during the 
Creation .Week described in Genesis. ■ 
Whatever biological changes have 
occurred 3ince Creation Week have 
accomplished only changes i^^in 
> the^ original created kinds,^^^' - 
3. The great Flood described in 
Genes is , coinmoidy^ 
- thevNoachian 

-evejit worldwide in its extent and 
effect... [1] . . V :/ . 

. It is impbftl^t 
.all regular voting 
Creation Research Sbi 



if erred' to as. 
was a historic 
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or the ;eq3iiv'aletft> in science. 

; tfeese infiuentiai crea-,' 

tionists j* -at least, we woul'd l>e • cont* 
plying with the Tennessee 'law if wfe 
concehttatedP on Genesis as ran^ ex^afirple ^ 
of ^ati a'ccoiant of creation, i. So, f ox 
: tfaevpujppses of this paper, space t e- 
" : injg a - itimtting factor, I will suggest 
y how :!dbe **equal time and emphasis" for 
creation^ be devoted, to analyz- 

.-ing how adequately Genesis can account 
for the origin and diversity of living, 
tilings'. . /V-.T' ". - ' ' . 

FirWt ," it iJoiild l^^^ 
establish what is ,'yiii fact , ^aid in ^ . ; 
Genesis. This Vis 'not a simple matter. 
There is a serious, problem concerning 
what was originally written.' Some . 
students may need to be reminded that 
Genesis has not always existed in the 
language of the Kligg ' James Version 
(Kjy) . The^ ultimate source is the ' 
' Vancidnt 'beliefs- of the Jewish people', 
\ which w^re . f irs t wri t ten-,down . at" vaiS- ; 
ious titoes before ,the beginning of 
the Christian Era. The earliest may 
date to the second millennium B.C., 
thougfi the oldest surviving Hebrew 
texts of Genesis are about^ -1,000 ■ 
years old. Nevertheless^ there is 
much evidence that the surviving 
Hebrew textis are highly accurate. 
That is, when it has bee^ possible to 
compare the Hebrew Bible with an^jgpt ^ 
manxiscripts, such as the Deadi«-S«r^ 
Scrolls, the two are essential-^iden- 
' tical. 

A far more s^ubstantial problem is 
.the adequacy of transliat ion. Hebrew 
was ali;(iost a dead language even before 
i:he time c?f Christ . ' In fact, the 
'sacred texts had become such a mystery 
that, in the days of Ptolemy II, the. 
Jewish people of Alexandria engaged-a . : 
group of 70 scholars- to translate » . \ '.. 
^ 'their 3acred .tex^ into Greek. Their 
. ptoducfL was the Septuagint— dating 
Jf rom tti^ th B.C. It is 

the oldest version of the Old Testa-' 
ment . Th^ Septuagint was the Bible 
of the early church in the West and 
is the Bible of the Easternv c^ } ' . , 

^d5iay . " Nevertheless , ' there were 
^rnaxiy: different versions: and re vl!^ 
rsions* The: difficulty of knowing 
"'^^ • ■• ■ 
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what was the Word led Origen (A.D. 185- 
254) to prepare fai'^ Hex^pla, which ;sur^ 
vived only in- fragments. This cbnsis-r 
ted of six parallel columns, each with 
a different -version of. 'the^ $acred ^e^ct? 

Early in the .fifth Qentury AvD. i'.^: . 
Jerome completed : the yulgate which . 
was to become, the official J^lSle pf^ ^ 
the Wes teTO chur<^^ . His w^* a -^trans 
tion from Hebr^ to Latin, iisi^^^^ 
best Hebrew mantiscripts that could be 
obtained at the .time. it is to be, 
noted, however, that he provided liot- a,. 
literal but' ah idiomatiQ translation* ;. " 
Jewish scholars contiriued to work on . 
the ^problems of choosing the most ac-^ . 
curate versions and the most probable 
readings of the ancient Hebrew words. 
By the end of "the tenth century A.D* , 
they completed what wais to become the 
f i rs t : ^off 1 cia 1. Hebrew text — the Mas- 
soretic text* 
^ The Vulgate w.as translated into 
English in the fourteenth century by 
Nicholas of Hereford and John Purvey — 
their . prod^uct generally known as the 
Wycliff e 3ible Early in the sixteenth 
century Tyndale translated much of the 
Bib 1<& from Hebrew. Varioiis ;other ver-. 
sions— Coverdale (1535) , the Great 
Bible (1560) ,^ the Geneva. Bible (1560); . 
and the Bishops Bible—appeared in 
the sixteenth century. < 

What is often regarded as the Bible, 
namely the King Jamg^^ Version, was 
published in 1611. ' This was based on 
the Bishop.' s Bible,, modified by refer- 
ence to the best currently available 
Hebrew and Greek texts. Other revi- 
sions follc^ed. 

, ' The New English Jib le (NEB) of 1961 
and 1970 will probably be the standard 
for. some ^ears . Macintosh has 

.this td ^ay ab6u.^_ it: ".The importance 
of the N.E.B J: as a translation of the ^ 
Old Testament lies in the fact that ^ 
it is based iipon the most up-to-date 
scholarship and that it is a nec^ trans- 
lation. This* independente has made 
possible the maximium utilization of^- 
the results of .modern research.. The 
last century ^6r so has seen a very 
considerable increase in oiir knowledge 
of the languages^ customs and institu- 
tions of the ancient Near East, as 
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well as . of the history of the Old Tes- 
- tament -texn. The^ twentieth- century 
; translators of the? Old Testament are , 

therefore* able to inake use -o*f know- /; 
, ledge which was simply not available - • 
to their predecessors. . [2] 

Heroes on to point out that- nicany 
problems still remain— does an urtStp- 
telligible word represent an ancietit 
copyist's error, or is it a word for 
which the meaning is to tally 'los t ? 
Sometimes the problem can be tenta- - 
tively^ resolved' by refi^rence^^^ to other 
, Semitic ^nguages . For ^3j:ampie, a 
word thought to me^.xTi^jif^^i'' to know" 
in Hebrew :meMis both "to know'r anji 
J' to be tamed in Arabic , suggesting 
that Judged 16* 9, which is. about 
Samson, should be translated, "And 
his strength was not tamed," instead 
oie "So his strength was not known," 
as it has been rendered by previous 
translators, i. ^- 

Sometimes the new information sug- 
gests a wording that modifies the 
beauty of the King James Version. 
Take the case of the Twenty- third 
Psalm, "Yea, * though I walk through 
the valley of the shadow o^ death." 
One hearing that statement for the 
first time might be very confused as ^ 
to the possible meaning. What is t:he 
"shadow'' of death? Is the speaker at 
the point of death? That would be 
one possibility. Jfost individuals 
familiar, with the Twenty- third Psalm 
have no doub t treasui«ed -^the Kijag 
James translation -for its poetic, 
beautjL—and ha-^e not worried top much 
about time meanings* The better un- 
derstanding of ancient Hebrew, which - 
has come in recent years, suggests ^ 
that the word translated as "sjiadow 
of death'^ really means 'Idarkest sha- 
dow^" The modem translation be- 
comes less ambiguous, therefore, even 
though possibly it becomes less 
beautiful. 

Sometimes the restilts of biblical 
scholarship suggest changes that 
deepl^^^^a^^f^t chuxch dogma. Consider, 
for example, the virginity of Mary* 
Isaiah 7 as 'translated from the 

Septuagint,^ and .which would have been 
familiar to the compilers of the fjew * 



Testaitfeiit, cfan be rendered, '^Behold a 
' . a st>n 

>nd shall call his name ^Imp^ 
. < (JUV^) refers\to this 

as follows: "Now all' this was donp, 
, -^gl^at ii: mi^t be fuif illed whirfi was 
spoken of " the Lord by the . prophet , 
saying 3^ • Belibid a virgin sh^ll beVifh 
child, ^ and shall bring:- forth a son,^ 
and they shall call his name Emmanuel." 
; ^ However, the official Hebrew Massoretic 
' -7 text; speaks not -of a of a ; 

, young' woiiian. ; Thus i the NEB translates 
Isaiah as , "A young wcsnan^ is wi th 
child, and she wiil bear a son, and < 
(you) will 'call hi^ ' 

One could discuss the evolution, of % 
the Bible for a very long time. The 
amoimt of scholarship devoted to gain- 
ing a better xinderstianding of the vBible 
\ is simply enormous. Many science ' 
teachers might find this a new and 
very interesting subject. In any/ 
event, they would soon gain the~impres- 
sion that the Bible is something more ' 
than the King - James Version, ^d- that 
there still remains great unce?:tainty 
in understanding some of the ancient 
words and statements. . 

This problem is avoided by many 
fundamentalists who hold that the 
translators of the Bible were inspired - 
by God and, therefore, that what they; 
wrote must be correct. If this is so, 
we are left- with the problem that the . 
many different translators, working ;in 
many different places and at many dif- 
ferent times; were inspired in many 
different ways; Since some of the 
different versions give conflicting 
accounts of the ^Same event or phehom- 
enon» one is left with the problem'^f 
which^^nspiration is correct . lliis 
would b^ a seBtoijs problem for the 
Science. teacher trying to fulfill the 
mandates of tlie Tennessee law. Neither 
Should the teacher sidestep the prob- 
lem. If the account :^of creatio^^ being ' 
- discussed is given in the Biblev one - 
has to evaliiate the source, just as . 
ope is ,boiiAd ib3 evaluate the data of 
paleontology,- genetics, etc. when 
dealing with tioj^ogical evolution. 
But lafc^ us go on and assume w±th^ 

the members of the Creation Research 

■ ^ ' ... • -•■ 



Spciefty that "jche account of 'origibs 
' in Genesis is a factual presentation 
of simple historical truths*" We 
will assuaie, therefore*, that the 
staiteinents in 'Genesis are working 
hypotheses , . and we .will make deduc- 
tiohs^frbm t^^ i^ypp theses^ 
"-them."-^ • :''■.;"'}'■:' 

- • Fii^t 5 Tisiiat^ are - the s tarcements ? 
♦Here ma^y individuals are in for a 
great surprise • Alti>ough.*^^ Bible : 

may be the^^4I^QSJ^£Wl,3^ of all : 

books- for all time ^ few readers seem 
aware - that Genes i^^ has two accounts 
of creatiort. - So thie*^ science class * 
wlii have to investigate that probr 
lem before contiixtiing the analysis . 

Tlie firs t chapter': of Genesis pltjcs 
the first four. Vj&r3es - of the second 

^ iihapter- give what is generally conr 

rsidered the account, of creation: 

' ' ■ ■ ' ] ■ ■ ■ -. % • ■ 

-. . • • / ■ - 

On the first, day ^ when the ^rth, 

was daifk, wet,^ and -formless, ^' 
. ligfit was created. 

On the second day the sky (hea- 
ven) separated waters above and 
below. c 
On the- third day, land and water 
were separated and plant? „ 
created.. V - ' 

On the fourth day, suni ^a^on, 
and stars were createcl,. ; \ . 
On the fifth day , aquat ic Tcrea- 
tures ajta flying .creatures?^ the 
birds, /?e re created.. ^ 
-On the sixth da/y, terrestrial 
forms — mamin^i^ reptiles, and 
man were^ cf eateH^. ^ ^ ' ^ 

- On the sevent3i*^day ^d"ceasW 
from all the work. l^*T>adv set 
himself to do." ^7 '*' 

Note the sequence of creation", as 
f ar -as iliving " creatures • are concerned : 



first plants 
*then aqxiatic creature* 
finally reptiles and 
eluding man. 




d birds^ 
Is, in- 



The second account of creation be- 
gins witSi the. fifth ve^a of chapt€|r 
two of Genesia.' The order of crea- 
tion is not described in days, but 



there is this seq^e 

We begin vith a barren earth 
totally without plant life- 
Then the Lord God forms Adam . * * 
from dust* ^, ' : ^ 

Then tJie C^rden of - ■ ; 

planted^ which 'contained all 
the plants. .. - ; ; \^ ^ / 
then ; the Lard God , noting that . > 
"It is not good f or; man be ' . ' > 
" alone,** formed all^ the wild / * 

. . aninials and ^irds out of dust. V. 

. Finally , none of the wild^ ^pi- 
mal,« being a satisfactory . 

: partner , one of Adam ' s ribs ' 
was rCTioved to form woman. - 

; Some theologianis have interpreted 
the -Scripture^ as : sailing that all of 
this was done instaiiitanebusly— not in 
six ;days as before^ 

How is one"" to interpret these 
totally different accounts of crea- 
tion? If we are to regard th^ state-, 
ments in Genesis as working hypothe- 
ses, w^^^fa^the"^ problem that the two 
hypotheses are mutually exclxisive. 
One or the other may be correct , but 
both canncit be correct* Remembier , we 
are bound by accepted scientific pro- 
es. - 

me ^fundament^^iists insist that 
is no conAict wEatsoever, but 
it is beyond my. comprehension to un- 
derstcind how tliey arrive at their 
position* And, in my defense, it can 
be stated that .the fathers of the . 
churph regarded this as ai nearly/ ii- ' 
sTjltLublie; ^problem. Andrew Dickson , 
'White; th^' famotis historian,, diplp- . 
ii^t,\.and first president of Cojjttiell; 
gives' a fascinating ait count of how - 
the early theologians soiigftt to re-^ — 
. splve the . dilemma 1 3 jV • . J . ^ ^ 

In .the minds ^d words of ; -the 
f aihera^ o£ the in the art 

af the great cathedrals. Genesis was 
assumed to me'an whalt was literailV - 
said. Creatipif was the wbrJt>^of God-" . 
JEhis .work was more than a moulding 
crt matter; matter was first created, 
and then it was formed into^.-the earth 
and itSi inhabitants and into the ce-r 
lestiar bodies. Considerable diffi- 
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ciilty arose v^en an atteiinpt was made 
to Tinders tand the^ sequence of crea- 
tion. Most early theologians, accep- 
ted tljd^-Uxst accouut of creation--^ . 
le first chapter: of Genesis. : ■ 

"Other^,_how4Byer, xnaintained that the \ - 
accoimt;^i^ ^ 

• inore accept^le^ ' 
agreed that both acco be ' 

^ ^accepted, since the Bib3,e^^n^^s . en--t . 

: tirety was the Itoxd of God; Saint 
- Augustine , a^ , maintained S'-r 

and etifcduraged this point of. view^; ' - 
' des'cribies thiis problem:* V ■ " , 

: /Serious difficulties were foijnd Jn,\ 
.reconciling these two views', whirfi to 
; the natural, mind seem, absolutely con- * - 
: [ by ingenious manipu- 

lation of texts, by dexterotis pl^y * 
upon phrases, and by the abundant use 
of metaphysics to dissolve away facts, 
a i-ecbnciliation was effected, and 
men camsat least to believe that they r. - 
believed in a creation of the universe - 
instantaneous and at the -^ame. time 
. extending through six days^' [3, vol. 
1, p.6]. I wonder wliat would be the 
effect on a high school student's mind ' 
of recotmting thig bit of history? 

Though Augustine arid' the other- 
fathers of the church could not re- 
solve the dilemma, more recent bibli- 
, cal scholarship can.- . In fac the 
mystery of the two conflicting - 
accounts of creation in Genesis was « / 

• cleared up during the nineteenth ceti- \ 
tury, a period during which the Bible - 
was isiibject^ to. searching analysis • 

It was^obfcrved,' for example, that' 
iii the various parts of l3enesis there 
are great differences in style and 
vocabulary. 'Sometimes the creator is 
referred: to a& Yahweix, at btlier times; 

, ■ as Elbhim. X This-is reflected in' the 
English' Bible, where Elbhim is trans- 
lated as God and* Yahweh as. Lord God. - 
It so happens that^^tbe creator meji- 
; tiohed in the first Gendjp.s account ' 
V^s^^ Elohipi, or God, whereas in tshe 
second account he. is Yahweh,- or -the 
Xord Gpd . A huge amoirfit of scholarly 
detective work was dqne before it was 

^ clear> beyond rfeasoj^able doubt, that 
the ti/or accounts of creation included 
in Genesis had very different origins. 
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In fact, by the 1880 's it was estab- 
lished that; Genesiis and the other books 
*of the Pentateuch represent a compila- 
tion of numerous ancient documents. 
As far as the first two chapters of 
Genesis are concerned^ they are de- 
r^riyed ffom-what kre ca:lled the P an^ ' 
J dbcuments*;^,l>ut, according to The 
"Interpreter's Bible r "bo th of them : 
, ^>^r the marks of -havj^rbeen elabora- 
^ . tSli^ wri^rs otJierCthan titieir ori- 

V^inal^auth^" ^ p. 465] . 

' The P Xf o r Priestly) do ctjmen t is -the 
ypurig^t, . It is-yto have been 

Written j^t^^r^t^ J^ws^ returned from " 

C> ) . .The Priestly, do ctmient r "to 
the Creator *as jsiphim: . . Its .aQcount of 
'creation reiie^ heavily on the Babylo- 
nian creation myth, which the priests - 
would have learnefd about during trhe . 
exile if i't' was not already known to . 
.■-;them. .-. - ' . ■ ■ / ' - ; 

The J (for Yahweh) manuscript is 
- much more anciient. Im probably was 
written about thei tenth century B.C. , 
^presumably after a long period during 
\rfiich the traditions were transmitted 
orally.*: This manuscript derives from- 
the beliefs of the southern tribes of 
- Israel, with their fierce god, Yahweh. 
this solution to the problem is no 
longer ;Seridusly debited by biblical 
scholars. Thete axdP two conflict 
accountfs of jcreatito ^iti Genesisv One 
recounts the anciei^' beliefs of : the^^^^ . / 
nomadic 'tribes of -southern- Israel]; 'th^ 
other^ unites some of the beliefs of - 
■ the Jews with Babylonian^ accounts of ^ - 

cireatipn. The interval betweeti the. - V 
;::writing of -P janH: J is. roughly the^ game ;^ 
.:'as: between ^he Dark^/Ages and . today . / 
' The fact that , numerous conflicting - 
j'narratlves were included in- the Penta- ' 
teuch is, interpreted by biblical 
scholars' as an- example, of political 
compromise between conflicting groups".- 
of priest^-rof Hebron, Shechem, and 
Jerusalem^ ff you-^j^n^t: agree on a 
sitigle point of view, give all. 

Needless to say, this flowering- of 
biblical scholarship in th^-ninet^enth* 
century produced a profound revolution 
in scriptural interpretation. Whereas / 
biblical scholars froin the time 'bf • 



Augustine to the Enlightenment might 
make heroic efforts to believe two in- 
compatible ac'counts of creation, 
scholars of the nineteenth and twen- , 
tieth centuries accepted neither as 
"a factual presentation of simple, iiis**- 
tori^al truths Biblical scholars ; 
Jew and Gentile, Catholic and Protes- 
tant, . are a.lmost unanimous 'in p/l^cing : 
the; first two chapters of Geh^s.is 
among th^; creation myths thatf form j. 
parts of the sacred tradj^l^^ of . ■ 
nearly all priori tive peoples One 
would, in ischolarly iwnesty i.^^^ to 
presefit' this point of view to ' one 's * . 
' students.. - ^ / ' ./ . " . - - .- , 

it is ^of ten maintained that iibli- w 
cal statements, such as :the^ accounts 
of creation given in Genesis, cannot 1 
be proVen or disproyeT?. by scientific 
procedures. In some sense this is 
true. If one accepts an initial super- 
natir^al phenon^non, there are no re- 
straints on invoking additional super- 
natural phenomena to explain sway dif- 
ficu«ies of interpretation. No doubt 

iryone has heard arguments of the 
fort that one need 4aot accept the fos- 
sil data for evolution at all. *It is 
conceivable, at least in metaphysics, 
that the earth, complete iri its pres- 
ent form (including the fossils), was - 
created iO minutes ago, etc. But from 
the time ^f Francis Bacon, this ap- 
proach has riot proven to be a generally 
acceptable. way of gaining an under- 
standing of "the natural world. We and 
all Our works ^ may "be. -an illusion- — but 
it is at *east ari internally-consistent: 
and^satisfying iiiiision to:^a lot of« 
pe<yple. 

But we can agree to^ examine biblical 
.statement;^ ^^^cxentlfxc statemaents,-,- as 
the. Tennessee ,iaw> arid its advocates are 
asking, arid to see how they fare. And 
it must be emphasized again that, in 
our procedures, we cannot invoke super-, 
natural A phenomena to explain away^ tJiQ' 
difficulties. Trtkt is, when the time 
comes to squeez^::^^b&^creatures of .the 
earth into the alH^f-^ cannot decide" to 
suspehci' their: heterotrophicity or to 
miniaturize " them. ; A scientific hypo- 
^thesis must as;sume an ark with su£fi- ^ 
.eient space; for the, creatures and for 



their food, and enough caretakers to • 
control a situation that would make 
^the Augean stable? seem like a xose 

- ^ardeni^ . . . . 

; . The key elements in 'tiblical ac- 
counts ;Of cireation, \^ich will be our 
'hypothesis to be tested, are these: 
First, the earth, arid its inhabitant^ 
'were created in essentially the same 
£orm an which we observe them today J 
Vfe can ignore the differences between/ 
an '"instantaneous creation,. suggeste;d ^ 
by J, and ii^reation requiring- six 
days^ as'^in P.. Well into '^the. nine- • 
; teenth century," scholars of ill- sorts'^ 
. assutSed that all formsr that iirould J^ 
created were areatedj "and that all 
persist today. Ecclesiastes 3:14 was; 
one tiasis; "I know that whatever God 
does lasts forever; tp. add to it-^r ,^ 
subtract from it is^^45m^>ossible*' (KEB) . 
Even so great an'^'Suthority as Linnaeus 
maintained this view early in his 
career [5, p. 58]. He believed that all 
jfepecies mtist have been created in the 
Jbeginning; if not, this would imply ^ 
^that God's products were defective.. 

Second, the time of creation was - 
^ approximately 6,0.00 years ago. Bishop 
Ussher usually get credit for hSving 
deteriDiried this date,, but it was gen-^ 
erally believed long before his time." 
The fifth and tenth chapters of Gene- 
sis give much of the data. Bishop 
Ussher was more precise and fixed the 
bieginning of creation at^'4004 B'iC-"jj, 
and his dates for:^ all .bibli<:al events 
"were included in the KJV iintil quifte ; 
recently . For many they became part 
of divine scripture ;.It^ was Dr. John 

- Lightfodt, vice-^charicellox of- Gam- • 
bridge- and . one oif: the most eminent 
Hebrew scholars of the seventeenth 
century, who fixed the time of^^creatibh 
more precisely as 9 A.M. , October 23, * 
4004 B.C. [3^ vol. 1, p. 9]. ; * 

Both of the^e -elements 'of the Gene- 
sis creation hypothesis suggest deduc- 
tions. The most obvious one from tj^e 
rhypoithe^is that life has been the same 
■ from the moment of creation, to the 
present is this: If there is a record^ 
of past life, then > barring sampling 
errors.,* the record should , show es- 
sentially identical faunas, ariff' floras 




peiriod for which the 
_ table. For a test of 

this deduction ime turns to the dates 
of geology. There is a ifecord gbiiig 
back* about S billion years, but use-' 
fulifor this deductipft for ^niy about \ 
^^If a billion years. :^ This record * 
shpws that the' successive' str^*a of 
the earth's crust contain different/ . 
as^einblages of *orgadisins~the differ-, 
ences increasing with the distances 
-between the strata* ' 

With respect to the Genesis hypo- 
thesis of 'a yoiing earth, we can^ make 
this deduction: .If there are scien- 
tific me tKpds for determining agei 
natural ob'j ec ts mus t be younge r t ha^ ^ 
^roughly, 6^0^^^ years. , Again we can 
turn to t±e,pfa(ysical sicie^^ where 
we ' find that^ various nietfiods of *de- • 
teriiiining ^^\.are^|Lvailable. . These 

■ o£ varyihgH;accurax:y , all lacking'" ^ 
^ 'ijfecisibh %f ^Dr.^ Lfghtfo^^ ^ 
>ut theyfdo de^ th^c; beyond 

:a reasonable d6|abt>v^he earth is ex- 
^ traoWinariiy old . 

«iese tWo^ypoth^ be 
, tested rieadlly by accepted scientitfio 
: procedures, Vsh^ b^^d a reason- 

able doubt accounts -dycteation 

; j^yen. in Genesis hannot be scientifi- 
cally true: TUey may he of extra-:-:: 
ordinary religions, jemotionai;, meta- . 
* phy^irc^l, metaphorical^ fcr Xitdra'ty 
importance/ but vthey a:^*^^t. useful * - 
working hypotheses- for Vsci^^ " ' * 

A point of even* greater' impor- 
tance iitf that a .'science teacher wotild 
have to explain to the students why 
hvpotheses §«6^d on the accounts: of ^ ' 
creation given in Genesis, or from ' . 
other religious: traditions , can never 
be useful in science.' -^Natuiral phen- 
omiena are to be expZained by a >cien-^ 
tist only* in /^tefms ^f phenoifiena>±Lh3t > * 
he can observe and s^tuciy; ;Supem^- "\ 
^X^l explatiatlohs are not "permitted. . 
Thus science must igrfore -hyp'cytheses 
that involve the creation of matter 
and energy ex nihilo. Thus;^ there are 
valid scientific and 'procedural 
grounds f6r f ejecting the hypotheses . 
of creation based on. Genesis. - 
-Yet there are many other statements • 
in Gene^i's alfout .^vents after creation 
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that apparently involve no supernatu- 
ral ✓ elements, and hence may be treated 
as hypotheses to be testedS^scien- 
tific procedures .^^.^ few of these will- 
be mentioned to illustrate how they- 
might be developed in a classroom. . 

. The problem of the continuity of 
human beings is a serious one ' if the 
biblical statements are to l>e taken 
liter^l^ Only two humaYi^ beings were 
created^one male and one* female. ^ 
Their j|irst two children were males 
(Cain and Abel) ., SubS(equently there, 
were other males (Enoch and Seth) . ' 
Very much" later other males arid females 
were^ pr^o^ced -^by Adam^^^d Eve ; How^ ' 
. ^y^Tyjtf^ first members of \he Fi ,gen-, 
er^ion -consisted only of males. - Cur- 
^ rent biologicafftheory suggests that 
there could. have been no F2. Yet, 
according to Genesis, F2 were produced ' 
in abundance. ' 

Fouling the creatiot^, , the flood 
W3:s bjrfaf the most important event. 
foT^l^^ng creatures. The accqunt 
giveif in^frer sixth through ninth ch^p- 
; ters of Genesis is a combination of 
^'oth J and P manuscripts — which accounts 
for the conttadictory statements. Both 
seem to be ba^d on the . Babylonian \ 
story of the flood given iq i:h§ Gil- 
, g^esh Epic;-; The essential points 'of^ /- 
V ^ the '-Genesis account ajtre ,t^^J^e:/^ ^ 

I: Every living thlhg^perishe'd.^ 
\ . — ^ As Genesis 7:23 gives it , /*God *; y . 
wiped put . eveiTr -li-vri.ng^ 
exi^tred bn^ earth except for-* ' ' 
; those dtr the ark.-/' ' /\ " - \ 

2.. The ^atfers covered the entireV^ 
• ^ earth reaching a he;L^t .of 15 ' V-,- / 
cubUts"^ cubl^i-i^ the! 'distance ^ 
. " ■ . from -the ^bpw end of' the ' 

'2 ^' /middle finger) 01: about 7 xneters. , 
/* . above the hi^^txest m^^ / ■ \ 

. ^- . 3.^ The i:i^b<jki was due & rain '/ . . 

^ _w^ter according to J, and t 
rainwater- plus ^iubterrane 
water according to P. 
4. The duration of the fi6odVas 
,40 days according €0 J and 150 
^ : ^- according to P. J and ,P also 
^ /^differ on the time befote the 
waters' dried up, but, ;Ln any 
event, they did. \ - ' 
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Thus, all life subsequent to thcT. 
flood was descended^rom tke Animals 
and plants that Noah had taken into , 
the ark ^ ihe ark, therefore, becomes 
a bottleneck, and numerous biological 
questions xan be asked about it: how 
" was it filled, and what was the his- 
tbry ■ of the organisms once they were 
releas^ed from the ark, etc? Once 
again, >:these matters must be dealt 
wltfeji^ a scientific manner^-^that is, 
we . cannot invoke supernatural phen- 
omena to explain difficulties that ^ 
may arise. A host of problems pre- - • 
sebt themselves. Some of jthe more 
pbvio>:i^ ones age (of course tfhese are 
nQj^*nQVR questions— = they sorely b^set 
theologians of earlier times): ^ * 



1. What w^s* the methanism 
that caused the animals to 
migrate from 'their homelands 
to the Near East?. Did the . 
. giant earthworms of Australia 
have a premonition of the 
flooS and a ^ner^us system 
complex enough for them to 
-take the necessary precau-' 

tionary . steps? 
- 2 . By what route did all /the 
, A animals , especigtlly those 
* with yejjsy limited* means of ^ ' 
r.'^^tsp^^sal:^ get to the^Middl^ 
r East. to board the. ark? fhis - 
would seem to haviBMbeen es- 
pecially difficult for all^ '\. 
organiisms of the New w6rld 
\«<fid^essentially/i^iByossible 
f€(r those in Austraiia 'Cand^ 
: al^ remote islands) i - 

S^rnkow di<f*Noah obtain plants • 
or their . seeds from areas. . 
distant from the site of the 
/^construction of the ark? - " V - 
: 4* What so modified * the p^t-^ 



/ 



terns pf^ ^phayior" of the> 7' 
^ animals * that thfejr iwere aljle 
to exist together for the . 
duration of^ the. voyage? V' ' 
5 . ,Hbw< c oura the r.o^ghl jr . 
2,000,^00- si^cies^ . 
ism known to ' inhabit the 
ear jt:h> including .t^^resjnrial, 
fresh-water, ahd^ m^ine ' f otins , 
•plus food -to last for about 
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a year, be domiciled in an* ' ' , 
ark which , we are -toJ.d was. * ^ 
. about 150 meters long, ^25 * ' 
\meters wide, and 15 meters 

high? ' : ^ : ' 

v6. If, as Genesis says, ^ all 
living things not in the ark ' ^ 
were destroyed, how c<5uld the ' 

/"dove ^ent out in search of 
dry land ret uni with, a freshly 

-l^luckecj olive leaf? 
7. When the ordeal was finally ^\ . 

-over and the ark door opened', 
how did the organisms redch the 

V localities where we now find 
thCTi? They woiild have th? ' 

;same problems as they did in 
cpming to the ark, except for 
an additional major disadvan- 
tage: tSie -flood has sterilized 

i the earth of all living crea- 

'tures. What wOiild have served 
* as food for the animals? ' 

One could continue this sort of Sci- 
enti-fic exegesis and liermeneutics, but 
more than likely enougli has been given 
*^o allo^ us \to reach soaie obvious,, 
though important, conclusions - . 
. th^flrst is that, if one is to . 
subject Genesis to the sortf of analysis 
that:/5the%]Law of Tennessee and some of 
'the iaore prominent cre^ionist^ are 
< if Tn a n ding, the. Genesis account is de-' 
molished from a scientific point of 

^e' second point is. that if one ^ 
gets otit <m tfie^ fundamental 
of maintaining -that ;aii biblical state- 
ments must^e true »/ and one demon- 
strates that part cannot be scientifi- 
cally true, then* the entire opus be- 
cpmes questionable. ' , 

I beiieve that these are the inev- ^ 
:aMe conclusions tliat. a science 
teacher and his stiidents^: mii^t reach^.- ^ 
i^ ;l:hey .sti^k to -^ ^enti^ 
analysis of biblical statements; Either 
the 5Bible is w:rong . or > s cience is wr ohg j ** 
and very few educated persons in the^ < 
moderft world malj*fe^in the iatter , O 
Is this whatjthe lawmakers "amd the ^ 
creationists diire? . I it. Yet, 

tuiless one.; liak^ the improbable sump- 
tion that ^t^ey iiseek to hold religion up 
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to ridicule or to destroy it, I cani;iot 
±^^^^ that they truly desire^'a criti-> 
cal and scientific eyaluatiofi Gene- 
sis. During: the past ^century biblical 
schjolars and scientists have indepen- 
dently- reached ^ the same conclusion: 
the ancient Hebrew accounts of crea- 
tion, as recorded in Genesis, cannot * 
be accepted as '*>a; factu^al presentation 
of simple historical^t A ; 

^Those ancient fti^if^ 



left a rich 
' legacy to the worldhr^tut tKis legacy 
-was singularly lackin"g^>in scientific 
accomplishjoents^ : Orie/^ iif vain 
for a single Hebrew^cientist in the 
.long ages down to the* Roman destruc-^ 
tlon of Jerusalem (A.I>; 70). i do not 
know of ^a single scientific discovery 
that is credited to the ancient,He- 
brews. Seexningly they put little 
store in such matters, f^Dr how else ' 
is one to explain tlie inclusion in 
Genesis of that .part of the ci'eatioti 
iriyth th^t has jli^ht created, before 
there was a- sAn,. or that the race was 
contin^iedjonjy by males , or any of the 
o.th^ -numerbus nbtions that must have 
>been-;obviously false to the He^brews 
bj^Xtte time they* finally l?egan to as- 
semble the Bible. It makes far more 
sense..,to\me to believe that these 
* ancient scholars simply were not 
enough interested in natural or sci- 
entific- matters -to^ think it neces- 
sary to expunge their ancient 'tra- 
diti-ons^ pf obvious '^rrbrs . No :C<txe^ 
today, at a tiiue when genetics has 
reached such glorious heightls, is up- 
set if we speak of "our blood rela- 
tions." Somehow that sounds more / 
comfortable than "sharing the same 
genetic code." ' ) 
" I think that the i^psf prpbabl^ ex- 
planation of the -creationists' demands 
is ifhat neither they nor the Tennessee 
lawmakers have thought out the conse^ 
queuceS' of those^'jemands. . Had they , 
-done sb , Surely.; they would- m t wish 
science" teacl\ers t'o deal witit .these / - 
ques^^ojiwjv To give- "efluaO,. time and • 
^emphasis" "fro ;treaHon-.m3^hs' ^d- to the 
biological 'thebry- of evolution must ^ 
lead^ to the destruction of the former, . 

Qyite possibly, the creatioitLsts / 
would say that U have i^t deveipped ^ • 



^ the topic along the lines -that 'they 

wish.' No doubt^ this is so^ Their 
. . mainr activity^^f or the past century has 
been to advance the creationist point: 
of view, not by developing^ a creation- 
ist hypothesis, but by attacking. tt?e 
biological theory. Somehow they s^em 
to ^ work on the supposition that- there, 
are' only two explanations, and that V 
if you can cast sufficient doubt. pn 
one, the other is thereby estabj/ished 
as Jtrue*. There^were uncertainties in 
.Darwinian theoiTy in 1859, and there _ 
are uncertaini ties today. Neverthe- - 
less, there has been a steady progress 
-^.in understanding what ail, with even a 
partially open mind, must, admit Cre- 
ationism, on the other handj has be- ■ 
come ever more bankrupt as an explana- 
'tory hypothesis. More -than a century . 
ago Herbert Spencer remarke<i: "Those; ^ 
who cavalierly reject the theory of _ 
evolution as xtot adequately supported > 
by facts seem to forget that their, own' 
^ theory is supported by no facts at all. 
Like the m^gority of men Who are born 
to a giren belief, they demandN^e mo^t 
rigorous^sroof of any adverse belief, : 
but ^sstime that their own needs noneV . 
(quoted in [6.,p. 154]) • 

But we must remember that creatidnr - 
, ists have a strange relationship with 
what everyone else reg^ds as facts. 
I have recently surveyedVthe creation- 
ists' arguments of a centuW^ago and 
^ compared, them to the present^timie. For^ 
JiJie most pai't the same objections are 
being raised now as then to rh^ bio- 
logical theory of evolution. ^^eem- 
ingly the discoveries in the biologi- 
cal and physical Sciences of the past 
centi/^y have made ho fmpressaon. Each 
discovery of^ new evidence of the /age 
of the earth, of fossil remains that 
give improved understanding of lin- . " 
eages, and of experiments dealing with ' 
the components of the evoluti<5hacry 
process is ignored ox rejected. Seem- 
ingly , there is no amount of data that 
will Convince a creationist ±ft he does 
"^nQt wish to be >convinced.^ Not infre- 
quently they vjjehaye as rfjough j;they ' ^ 
ire, adheri:ng to tlie a^ . 
^enT— "Never -argiie: repeat your asser-^^ 
-ipn"^ (quoted In [7]). / ^/ 




But , t a very • lltnJ.ted exten t , the 
creationists 'do rnqre .than argue. • Re- 
cently the New York -Times i reported 
that the Institute for Creation Rfe-r 
search is mounting an expedition to 
Mbuntr Ararat to search for renniants 
of Noah's ark (report published in 
[8]). Previous attempts to secure the 

. /^provaT^iofs^ the Turkish goveriiment had 
been unsuccessful, but now, hopiefxxlly, 
permission w5J.l be granted ♦ , The 
eight-man expWitlon is to be led by 
tlie son of the \^i rector of the insti-. 
tute for (^reatidn Research^ The plan 
is to search for the remains of the 
art near the 5 00 foot level ^f. the 
mountain* , I ^should like to' of fer a 
helpCTil 'suggestion: even the most 
elementary computations -cwill show 

^^that ,^ If the - ark did - yhat^Genes is 

'demands, it must have^'been so huge 
that Mount Ararat could easily rest 

'on it, rather than it on Mount Ararat.^ 
Thiis ,^ I sugges t c th"at . the expedi tidn 
should look^ not at the 14,500 foot 
level, but underneath the- maxmtain. 
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Religious bigotry is 
the "land. And, in a%^iti(3 
^sm, 3ex education, and bi 
it is tilting anew at an old 
, -r-evolution. Within the lar;_ 
mentalist movement, a small groupf 
hard-core zealots,- comprising the ib^'m-. 
bershipTd^^tjlie Great iou Res ^^'ch^Soci^ 
ety (CRS) , is riding a cre§t of- stiperr 
naturalistf fervor to battj^^a^inst a ^ 
basic liberating tenet of ^flj^iH^ 
peoples — ^the ceparatira chu^^ and 
state. The fiye^hund^d cyr' sp mBmh^^s 
and many supportei;* o^this 6rg4[i4?aV*fr 
tion, ' who call themselves ^reation^ 
istisr, sete>the ancient ^udeb^fc^ris^^ 
•creation nytfis /of the fir$t two chap- 
ters of Genesis' as constituting a 
single , ' divin^ljyirevealed accqjint of ' 
-origins Jthat miii^y^ restored to pre- 
eminence in public-school teaching.^ 
toward this end, they' insist^ the bilJ^ 
lical version (s> of creation must be 
giv^n "eqfial time"\with scientific ac- 
cents of the progressive development 
oj^lif e from siinp5.e -to complex forms • 
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^ I^'^o^s not satisfy them th^t biblical 
crfeationlsm receives equal time with 
^i'>^-^*^^^^ .^^l^Sious accounts 6£"' origins in 
courses in "comparative, theology. They 
demamd that creatl^nisjiu be presented . 
as a* "scientific*'. alternative to, evo^hp 
tfon in science textbooks that deal:l^f||i 
the origin and gubaequ^ent development ' 
of If f e before such textbooks - can be 
approved for use in the public schools." 
They have even prepared their own texts::, 
j^p^:^ book to serve thfs end. Biology: A 

Se^ch for Order zn jCompIexity. The\. " - 
outlooks described. are thosfc rencompas- ^ 
sed . under "the terms creationist and ' ' 
' creatlordsm as ysed lit £he present ^ ^ ' 
paper J&^^ ^ ! ^ * * 

The humanistic preference for ration^' 
/al -thbught, particularly as seen in the ; 
-search for naturalistic explanatidifs of 
. nafctiral phenomena^ has , • of course,, al- " ^ 
wafi^s been unpopular among those Who pre- 
; fer the supiematura^ whether .it be be- 
nign, diabolical, or 'siii^ply whljosical* ^ 
But why this/ strong resurgence of the 
age-old struggle between naturalistic 
and mystic perceptions of the universe? ' 
How de the creationists arrive at and 

^' ; ^ • . * ^ ^ • 
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support their proposition? 

A part of the credo to which all 
ineinbers' of the CRS subscribe is that 
"all bas^lc types of_liying things, in- 
cluding inan, were made by direct cre- 
ative acts x)f God daring the creation 
week described in Genesis, 'I Elabora- 
ting^ on this , their leading polemi- 
cist, H, M.* ftSprris, emphasiz^es in his;- 
book The.RemarkablB 0±rth of IPldnet 
Earth' (1972) that, ''(t is only in the 
Bible that we cart possibly obtain any 
inforzaation about the methods of cre- \ 
atioh, the. order ^of creation^ the du- 
ration ofscreationr or any of the 
other details of creation." The Bible - 
claimed to be not only inspired, btit 
factual, thus is seen as a scientific 
document, .moreover, that, coming from 
^ a' Supposedly infallible source, is _ 
not open to inquiry or interpreta- 
tlon. Scholarly documentation of 
pre-Hebraic antecedents j including 
the two different versions of crea-. 
tion given in the first two chapters . 
of Getiesis , is ignored or brushed 



aside, and 
of. the King ^ 
ble are tc 
"If it really tc 




days" and other terms 
s version of th^ Bi-- 
[terally as written— 
five billion years 
fo;p God to make all these things r why . 
did He tell us it took six days?'.' asks 
Morris,. ; . 

'•■ Incredible as' it may seem, /such a 
rationale is held to comprise a "crem- 
ation model)** scientifically compar.- 
ablq to the grfeatly refined modem 
.version of th© 4:beory of evolution by 
means of natural selection, ^his po- 
sition is:rei^f4I'ced,\ in the creation- 
view^ by 

ism,*? ^ike humafaism, is itselt ^ torm 
of faith or r^igion anyhow. Accord- 
ing to Such an argument, it lis then 
seen as only fair tliat^ the "creation 
model" be taught on an ^qual footing - 
l^ith 'the "evolution model." Appar- ^ 
. ently^, jJSe c$eatioid.sts either believe 

■ that rational jjudgment, in this, in- 1 
stance, can and shotild i>e suspended^ / 
or it has not occurred . to . th^m that 

. a' b^anced and critical consideration 
of the aljematlvesvand their^ sup-> - 

■ porting sources is bound to bring out . 
'the "heathen** ant^ced^ts a»d internal 



inconsistencies of the Genesis account, 
its exclusive reliance on revelation- 

^for support, its predictive barrenness, 
and its total refutation by two c«i- 
turies of geological and biological 
investigation and the refined measure- 
ments of modem geochronology. 

Although the creationists may be ir- 
rational, they are riot to be disi^issed 
as a lunatic -fringe that can be^t be 
treated by being" ignored* ^ In Califor- 
nia, which- accounts for about 10 per- 
cent of the public school enrollment 
and thus exertis great leverage qti text- 
book publishers, they'havfe proven them- 
selves to be Willful* tacticians, good 
brganizj^rs, and uncompromising' adver- 
saries. As J* A. Moore has shown in - 
his* account of the California contro- ^ 
versy , creationists were able to gain 
control of the State Board of Educa- 
tion from about 1963 to at least 1974, 
and, during the same time,^ to ge£ a* 
adherent to their views elected as j 
Superintendent of Public Instruct*ion 
until 1970. This board then proceeded 
to revise the Sciencd'^^ainework for 
California Public Schools, prepaired by 
the Calif ornia: State Advisory Commi-t- 
tee on Science Education, in such a 
way as - to distort the findings of the - 
scientists on that c^ommittee- and in- 
troduce a creationist bias: a situa- 

vtion that led to *tough negotiation and 
imeasy compromise. , ' . . 

The position of scholarly theolo- 
glans^and a substantial major Wry of 
literate, practicing Christians re- 
garding take creationism of CRS. ds wfell 
expres&^^Pj^ statements quoted by 
ifoore of the Very' Reverend C. ilulian 

• Bartlett, .dean" of Grace Cath-edral in 
San Francisco, and^r. Conrad Bonifaziy 

'profess^^r ^of philosophy and religion 
at the Pacifi9L School of .Rel^^j^on in 
Befkeleys^ Bpnifazi sunnnarizes: **firoad- 
ty speaking, then, the<^ituation is 

' thus: an extremisEly tzo'nseir^ wing 
of flhristlan sectarianism, which has. 
little oJOjdio repute ^n the world of 
theological scholarSnip, adhetes- to a 
literal interpretation bf *the Bible, 
and is therefore committed ^to^ raying * 
that ^Vblution contradicts the .biblical 
^f^ojmt of creation. Its b^Lef in 



the /l^nfalliblli^ Bible does 

not* even permit It- to recogpize that 
Via . Genesis itself ^ ther4 are two ac- 
counts of 
' from the other in'>ba"cfcground and in 
- content/ It is als'o^^e that the ' 
major denomirzations^^B^o test an tism 
and the Roman Cathc^^HSurch in the 
' United States, qecog^^^^^nd* condone 
the teaching o||E evolution iii the 
..disciplines df natural science A 
Tties^^enominations represent a ' 
largte^jority of Christjaiis in; this 
' coimtry', " And Reverend Bartlet t 
adds: "That Biblical nrjrth-story was 
• but one of many such- which were de- 
veloped by primitive religions, • .'it 
is a religious and thelfiifore theo- 
Idglcal dcJciiment and not a scien- 
tific treatise 

If ^ the . creationist are deterred 
by^ suqh comments from"^ these and 
other religious scholars and^ scho- 
larly theologians, whose judgment 
one might think they would respect* 
there.is no sign of it. As Moore 
.has observed, and with good reason: 
"Scientists who have dealt with fun- 
damentalists simply, do not trust them; 
they rather imagine that, if the -fun- 
damentalists had the power, they 
would happily reins titute an Inqui- - 
sitipn/^ . And my one who has studied 
their iS^Lgn manner in public debate, 
their tortured logic and th$ir often ^ 
scurrilotis expression in books^ and 
tracts for the: faithful, has little 
difficulty in visualizing creationist 
polemicists, given the opport acuity i 
in the role of Pius V himself • i Ex- 
"Snples of creationist logic andxac- 
tics may be ^ound in their cartoon V 
stri)pr^BigvDaddy in Morri^c* s equa- 
tion" of evolutionism with racism and 
Hitlerism, in remarks about the dis- 
honesty (pf g'feochronologists by 
Slusher in his "Critfque of. Radio- 
metric Dating" (ICR Technical, Mono- 
graph No. 2, 1973) , and in many otlier ' 
places in these and other tracts ob- 
tainable from the Institute for- 
Creation Research. Their "give 'em 
hell"' approach is meeting'much Success 
in California an^ other areas with 
large fun<3amentaj.ist followings/ " 



Yet scientist^ have been negligent 
both in rising to the defense of ra- 
tionalism against the creationist 
aj- tack and in^ explaining brief ly and 
dearly the available evidence for 
evolution. It is, not enough to shrink 
*from the creationist position;* it. must 

. be exposed>k It is; not enough to state 
that evolution has Occurred; at least ■ 
a sense of th6 natjife of the evidence 
involved must be transmitted. At risk 
of belaboring ^he obvious, therefore, 
X will briefly summarize the scientific 
and the creationist positions. Then, 
in the space remaining, I will attempt 
to deal with one and to explicate the 
other insofar as the bearing of fos- 
sils *and rock- ages on the question of 
origifts is concerned. Those seeking 
more extended discourse, but not want- 
ing to^go deeply into scientific trea- 
tises or even textbooks, will find it 
in two brief and readable articles 
by N.D. Newell (PToceedinqs of the Am- 
eri can Philosophicaf^ Society , 19 73 ; 
liatural History, 1974>, and in ibriger, 
but equally ^^^^U^r books by G. G. 
Siiiq)son (TMs ^0l^of idfe — The World 
o^jp Evolutionist r 1964) and W--S. 

. Be8c (Wodern Science and the Nature of 
Life} 1957) y among others^* 

THE APPROACH TO SCIENCE AND TO CREA-' 

TIONIS?^[_ - . 

In trying to arrive at a balanb^d * 
judgment of issues involved, the nature 
and methods^f both science and crea- 
tionism need to be iihderstooii. Science 
can be described as\a special, active 
way of trying to undl^^and the uni- 
verse, solar system, an3^ earth. It 
differs from subject's such as fundamen* 
talis t theology that seek their in- 
siglits wholly from inspiration, mecji ta- 
ction; intuition, or divine ;^evelation, 
unhaxiipered by experimental or natural- 
istip constrainta>^ Inspiration, medi- 
tation, and intuition also play impor- 
tant parts in th.e mental processes of ? 
scientists, but i<|^as so arrived at do 
not become ^ part of science until 
checked agai^nst releviant evidence and 
fotmd to be consisterfc with it. 

Evidence reftvant to .science consists 



of measurements or observations that 
^ can be made or confirmed by human 
observers . If the evidence) is experi- 
mental, the experiment must be repeat- 
able by others, with the s^evresults. 
Should the evidence be thiB Pesults of 
natural processes, such as^ floods, 
earthquakes, clittatic change, ^oi; ex- 
plbditig stars,' the observations must 
be. repea table;* Ckihfers pbserving the 
same results must be able to see anli 
measure the same thing. , 

The rules under W^ich science op- 
erates specify that scientists must 
strive for objectivity. That objec- 
,tivity is difficult is a part of 
being human. Even the most self- 
disciplined are products of previous 
experience and social climate. Al- 
though total detachment is impos- 
sible, the work of the scientist is 
under constant scrutiny by other sci- 
entists and that promotes caution. ^ \^ 
(Hiarac-teristicaiiy:,;^ toV 
do first-rate science is" not ful- 
filled by a high level df intelli- 

fem:e alone. Intellectual, as well^ 
s personal integrity, balanced and 
critical juciSgment, and independence 
from authority in affairs of the xoind 
are also important. XJnverifiable 
assumptions >are not permitted, ^ 
Asstimptions made must i^e consistent 
with what is already knowh^ and the]i 
muVt be clearly stated so that others 
c^ see,, test, and challenge them. ' 

The central assumptions of science 
ard tha§^there is order in the uni- 
verse an^ that this order can be found 
and explained. Its. twin goals are 
thus: (1) to search for order in the 
universe, and (2) when found, to at- 
tempt to ..explain it in teirms of pro- i 
cesses that can be detected. and 
measured or in terms of processes 
whose results can be observed and 
shown to be consisten^with causes 
that do not violate th^ facts or laws . 
of nature. Science may not invoke 
Supernatural causes— not even in st^>- 
port of divine revelation. There can 
be no intellectual conflict between 
science and theology because they are 
mutually \exclusive realms of thought. . 
That invdlves no value judgment at — 



all. Supfernaturalism is not science, 
and science iis*^ iipt supernaturalism. ' 
It^'ls th^ slii5>le.- 

I The* approach to theory in the scd" 
' &ii^'flc sense starts, not in books, 
but with data ^d the formuliation of . 
"hypothesed (or a group of irelatfed 
hypotheses called a model) . A hyp<^ 
thes£Es ♦is ^n ^attempt to explain the"" 
observed Qata. Science requires tliat 
its hypotheses be consistent with 
known evidence from experimentation 
or^^ nature and -that they Have verifi- 
<a&Ie consequeitpes — that, is^ th^ 
must be capable, of disproof.- , One-way 
of, increasing objectivity. is to think 
of as many hypotheses as possible 
that are consistent wit-h the evidence 
and have, verifiable .consequences. / Aa 
competing hypotheses are tested, their 
believability, grows or shrinks as they 
withstand or fail opportunities for ' 
di^roof. From at lirsit being sfimply 
^pe^issible,^t9ey either are elimina-^ 
t^-^por grow in^believability untiT. the 
most Successful hypothesis may become 
a ruling hypothesis. If such a ruling 
hypothesis continues tp be successful 
in' predicting previously unsuspected 
f a^ts or relationships', and withstands 
ail, opportunities for disproof, and if 
it has broad application, 'It may fin- 
ally ^ie accepted -as a 'thea^, ' of ten 
modified -from the original hypothesis. 
Ttoase distinctions are important. Al- 
though not always made, they , should 
be . They express different levels of *' 
probability, which is* wl^af€^cienqe is 
all about . : 

^ It is^ essential in science to dis-- 
tingxiish among observations and mea- 
surements, the hypotheses and theories, 
that Integrate and propose laechaziisms 
jexplain the facts observed,^ scien-, 
tific principles that ^ecffy opera- 
ting^ procedures, and the 'laws of sc:|^- 
ence. The laws of science represent 
the highest level of supportable gen- 
eralizationi In order to l)e accepted 
as a law; the generalization must <have 
proved invariable tinder all of many 
observed' circumstances; or if varia— ♦ 
tlons are observed, they miist-occjjr in 
Systematic and predict^le' ways.. The 
laws of science may not be broken-. 



Angular momentum must be conserved'. 
The entropy of a close4 system may 
not be decreased Water may not flow 
uphill without a pump. Hypotheses, 
that, nin sfgainst established scien- 
tific law- are.notvacceptable utkless 
; they can dcsinpnstrate that the law is 
■ .wrong. " ' 'X'^'^ , 

It is. characteristic of science 
that it is controversial . ScieiniistiB 
love to explore new areas, methods, 
and ideas. Hypotheses , and even 
tiieorles that once'^^^roeared well es- 
tablished, may be challenged, modi- • 
f ied^ and even overthrown as they 
are tested against new experimental 
.or observational data or bjetter 
measureiaents , As investigation con- 
tinued, the explanationsz-of science 
sort out at different levels of prob- 
ability without ever being considered 
unchallengeable whef e new evidence 
stlsgests the possibility of other 
naturalistic causes. Science is thus 
djmamlc , ^progressive , ever changing > 
never finished. It is iikfe the ex- 
jianding wave-front of a pebble flung 
^^to a sea of ignorance; its growth* ^ 
both widens the domain of scientific 
understanding and expatids the sur- 
rounding circlej^of^gno ranee as new 
knowledge raises n^ questions. More- 
over^ previous knowledge^ without 
n/ecessarily being wrong^ ^^bnstantly 
needs reconsideration ih the face of 
new kiiowledge or new scientific ways 
of looking at it. As Science ex- 
pands into spac^^ Euclidean geometry ^ 
yields to hyperbolic^eometiTr and 
Newtonian graviti^ is refiji^i by rela- 
tivlstic gravity. ''DarwinSn ideas of 
selection evolve^ into more 'complex 
theors as we prove the molecule^ ^ 
behavioral responses/ and the rocks. 
The ^rtable cjmtinents of a fewyderSiiies 
ago become moving pieces in a/great 
new game* of geologic « chess because 
of discoveries made, on the/ocean 
floor. - . ' 

Creationism, on the- contrary, is 
'seen^by Its adherents aa fixed, im- 
mutable, divinely revealed truth — 
unchanged jand unchanging since tjtie 
writing of the original Hebrew text, 
or perhaps the'^lder but jsimilar 
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Babylonian a^d Sumeri an accounts • No 
less an authority -than H. Morris 
himsiBlf , - the director of the Institute 
for "Creation Research, assures us that 
7the Genesis record of creation was 
verified by God himself as He gave the 
ten commandments." Never mind the 
glaring discrepancies^ between .Genesis 
and' the evolutionary secjuences of ge- - 
ology, of which Morris finds "at least 
twenty-five"A-grass, herbs, and trees 
before the sun, for Instance. To cre- 
ationists, this slmp^ly demonstrates - 
that such vegetation must have grown 
in the lig^ht of the ||fcLne presence 
itself. 

In their many public debates , crea- 
tionists emplqy a fivefold strategy: 
(1) Get out the^vote by means of ad- 
vance agents thact^ arouse local funda- 
mentalist groups in order to assure a 
strong claque of supporters in the 
aulttence. (2) Attack evolution on the 
grounds that, as, is usual in science, 
some details of the se'ljuence and mech- 
anisms* involved are not agreed upon* 
(3) Snow the tosophist'icated with, 
claims that evolution violates the 
most misunderstood of scientific gen- 
eralizations, the second lav of thermo- 
dynamics.' ^4) Deny the evidence for 
^ intermediate forms and their grad||al 
^ appearance over geologically long, spans 
of time, introducing whatever wild 
claims or denials appear best suited 
to that purpose. (5) Claim that a 
literal interpretation of the Bible 
. provides the only foundation for moral- 
ity in a wicked and changing age* 
Granted, then, that there is disagree- 
ment among evolutionists, however ^ / 
t:rivial that may be, and that the 
second law of thermodynamics and al- ^ 
leged lack of intermedial forms are 
seen by them as veri^al^p consequences 
of creationlsm, but contradictory to 
evolution. Genesis emerges in the eyes 
of the creationists as, the only alter-' 
native, without need for documentation 
or discussion beyond the simple asser- 
tion that it is the word of God. 

It is an appealing scenario to those 
enamored of single, unwavering aiisw€i||ik 
but; much too^uccessful at winning o^Rr 
thgK tfecritical popular mind to/be ' 
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brushed aside ot underrated by scien- 
/: tists and other hiiiaianists Who see 

reason as the quality that) offers the- 
best hope for maiikin^^s eventual lib- 
eration from tdhe tyranny of 'feiar, gu- 
perstitipnv stispicion, and hostility.; 

- THE QOESTiON OF ORIGINS * , 

* ".V^. ' Toii^urn^ow to- the iquestib^^ 
/origins, creatioiJ^±sts.^focus^on-'the 
orlgiii' of ;^the ^^rth , . of life ,^ and of 
the' diversilf?^^^' life. However, ; 

. since the findings of nuclear science 
and ^tfophysics on the origin of the 
chemical elements tell us t;hat the 
^^^^ preceded planetary formation^ . 
afic^^hat not even the chemicai ele- 
ments haye always existed, I will 
start with the origin pf the xmi- 
verse. Given a ball of neutrons at 
the beginning, scientists can think 
of naturalistic -explanations of 
varying degrees of probability and 
testability for all subsequent 
events. There is, however, no sci- 
entific explanation for where the 
primordial ball of neutrons might 
have come from. In fact, there is no 
^ certainty that there was only one* and 
not several balls of neutrons, or 
even that the universe didn't emerg^ 
from one or several black hoir^s, or 
from a deity. And^ of course, we 

. have no idea what such a deity may 
have been like, or from whe;re it - (or 
She or He) may have come. That is 
the problem -of first causes. Science 
has no answers to the problem of first' 
S causes, although it can palace llmi'ts* 
on vrtiatf kinds o^.aiiswers''are peimis- 
sible. pcience do^ not contradict . 
the idea of a -divine ori^n for tlie * 
embryoni-c universV, during which it" 

•acquired those characteristics we 
desl^gnate. as natural laws, whose un- 

. folding underlies- all later events. 
It does, however, have something to 
say about the pjermissible time fram^- 
work and the composition of primprdial 

materials. ^It also has a lot to say ^ 
about those. \later happenings— the ones 

with whidh the creationists occupy 
themselves, ^ 
Evoli 



{on implies a systematic ; 
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prog;cessioh Of related events— a con- 
tuauous or st^^ise, process of change 
from one state t6 another. It is Hard . 
to think of systems that do not Veyolve 
\ — social, political, economic or natu- 
J^.al . . -'Even:: though they may equilibra,te. 
■ temporarily , change sets in sooner or 

later. Hi^tprical geology* attempts to 
JP^ • trace the iTSterrelated evolutions of 
life, air, water, and earth's rocky^ 
^iist. Its results, leave no dovbt 
that change frcm simpler slightly di- 
versified to cqmpleK and greatly diver- 
sified forzas of life has taken place 
over billions of years ^df geologic. 
tiflje. In charging revolutionists with 
■ dogmatism, creationists both deny that 
fact and confuse it with. the mechanism 
by \rtiich changes were achieved - 

That xnechanism is always open to 
debate. Competing hypotheses have re- 
peatedly failed to displace Charles 
Darwin's basic -concept of progressive 
ch£inge brought about by selective pro- . 
cesses acting on naturally varying sys- 
tems over long periods of time in re- 
sponse to changing circumstances.' " In- 
deed, creationists are clever enough/ 
not to deny either natural variation 
i or the effects of selective processes 
on local populations. What they do 
^ deny is time* in excess of a few thou- 
^ " sand years and the" reality of the pro- 
gressive changes observed^ Instead, 
V air the ••basic kinds" of life are seen 
. by them as; having originated in a com- > 
plete state of "perfection" during the 
third, fifth, and sixth days of crea- 
tion, after which, gli^tng vent to some 
"unexplained whimsy, God decreed the 
second law of thermociytiamics , wherfeby ^ 
free enexgy decreases, order decreM^,'^ 
and the universe retrogresses from its ^ 
initial state of perfection forever ^ 
after. Things are getting worse al£ 
■'' the time, 'tis said,, anh they will 
y get still worse for those who fail to 
accept the gospel of H.'M. Morris, 
I>. T. Gish, iEvolution: The Fossils 
Say i7or^ 1973), H. S. Slusher,^J. C. ^ 
Whitcomb, Jr. (T^ie Early Earth r 1972) ^ 
and others> 

In contrast to the creationist ap- 
proach, the scientific way to asisess ^ 
-evolutionary theory is to ask what it 



presets, or "ppstdicts," about the 
: past,^ abotit the geologic record of 
^ life.. \current evolutionary theory, 
-of -couripe, is more complex thah that^ 
visualifeed- by Darwin, including a 
foundat1[:Qn of ; Experimental evidence 
Aurifcnownito him, and' it is. still " {; 
evolving* it does , howev<^, pt'edict- 
the following : (1) £ife ' either ori-, 
glnated on earth under an essentially 
oxygen-free atmosphere not long af t^^;^ : • 
liquid water first began to accumilatev *^ 
or it^ reached here from elsewhere in V ; 
the universe. (2) The earliest foPrms 
of life were very simple cells without 
well-defined nuclei, yhich evolved in 
essent:ially oxygen-free environments 
until such, time as their photosyn- 
thetic activities and tolerances to 
oxyg^jf^ permitted that gas to accumu- 
late in the atmosphere. (3^ More 
complex^ truly nucleated, and, even- 
tually, fully sexual microorganisms 
evolved, only after atmospheric oxygen 
increased to levels capable of sup- • 
porting awfully oxidative metabolism* 
(4) Many-celled animals came later, 
the first of these being delicate, 
soft-bodied, thin-bodied forms be- 
caus^^'^ey depended on simple dif- 
fusion for their oxygen supply. (5) 
Jfcilticellular animals acquired protec- 
tive armor or external skeletons only 
later, *as oxygen levels- increased and 
inte^al oxygen- traj^part systems 
-evolved. (6) There jfias been a general 
although by no means regular, steady 
progression of increasing variety and 
compleikity of life fxom'that' time 
^uriti'l the present. ~ 

How do these predictions fit the . 
geologic record? Not only have ^hey 
been homed oilt by the steady growth\^ 
of factual evidence^ but nuclear age 
determinations confirm and amplify ; > 
the observed. sequences of geolfc^. 
Sudh nuclear methods permit estimat€ts ^ 
in atomic y^ars, .Equivalent td present 
sidereal- br clock ye^rs, for about hov* 
long ago major changes occurred. Con- 
sider^ t^ predictions (postdictioris) 
above in the order presented. (1) 
'During the past 15 ye^rs we have - 
learned -tha^ life and "the beginnings* * 
of phctosynthesis originated more than 



'2 billion years ago and probably mo re 
than -3.8 billion years ago- A sub- ^ 
stantial body of evidence ha^^^lsp ac- 
cumulated in support'^ of the chemical 
proha]&illty of steps leading' toward 
the origin of life by chemical evolu- 
tion from;honliving antecedents iinder • 
03cygen-free conditions; that evidence, 
. however, derives from jOhemically so- 

phisticatt^ laboratory experiments and ' 
: cosmQcheirS»try that idli not be dealt 
with further here." (2) The oldest de- 
monstrable organisms were very simple 
single-celled and filamentous J^rnis, . 
and the geochemical evidence: indicates 
an absence or very low level of oxygen 
in the atmosphere at the time. Although 
some of these organisms probably were 
pho tosyn thetic , oxygen did not accumu- 
late because released oxygen was ab- 
sorbed in' vast sinks of reduced sub- 
stances, including dissolved iron that 
formed our'#|argest iron deposits during 

* an episode of iron formation that has 
^not been repeated on the scale earlier 

observed for the past 2 billio^ years . 

• (3), Free ^oxygen first began to accumu- 
late in the atmosphere about 2 billion 
years ago, as shown by the oldest . 
records of oxidized sediments deposited 
on the conti^n.ts of the time, while 
thfe oddest cffll^s of a 'truly advanced 
natxiife so fsH? knowm are yoxjtriger — abouit 
1.3 billion years old. (4) Many-celled * 
animals are first known, from rocks 
about 680 million years -old; tfiese .del- . 
icate,. soft-bodied, ^thiti-bodied or*" 
thin-bailed ar^imals^of ,p>rimitive^ sorts 

. are related to worms> Jellyfish, and " 
sea pens, but without shells or skele- 
tons^ ,:(5) The' first sfiell^'Bea^ing 
animals appeared about 600 million • 
years ago ; /they were very simple , t3T>'es 

- — trilobites 'and most of the main > 
kinds of organisms^ did hot appear un— ^ 
til later, (6) Although early multi-^ 
cellular diversification was ra{)id, a 
natural consequence of the many, tlien 
unoccuiH.ed,. ecologic niches and. prob- 
ably multiple orig^Tis, the ^rogtession ^ 
was orderly. From then until now 
there has been an essentially continu-^ 
ous progression of increasing variety 
^nd complexttyyCffmuiticelluiar animal'^ 
life. 
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I have >rrlt ten above.: o^^ 
of speAaiization.' ThV results I 3ia£ti||- 
Summarized so. briief ly come from, fpr-ty ^ 
years of independent study and res ear en \ 
^on life processes in earth hisictry. * 

Let me now add. j^ome words about the ; 
discontinuities in the evolutionary ' 
repord, of which creationists make so 
^ch. Populations of forms , transi- 
tional from one successful form of life 
to another, shoyld be small, peripheral 
to larger populations of successful S"!,: 
forms, and represent bri^ i^me s^^ 
Only' evolutionary sutcesses become - " 
abundant enough to have a good stajtis— . 
tical chance of leaving a fossil rec-. 
orjiy. and those numerous forms that lack • 
hard shells or skeletons are ''only rare- 
ly^preserved. Because land deposits 
tetid to be weathered and eroded, while 
.marine ones tend to be preseirved, 
marine fossils are more common than 
those of land animals; and on the con- - 
tlnents, smart animals like man rarely 
become fossils by accident. ITeverthe- , 
less, there are intermediate forms, as ^ 
wiell as gaps; and although no persspn 
was^ there to witness the progress of 
evolution in -prehuman times, its<re- 
stilts are in the rocks for all to see. 
Just as we do not discard Newttfnian 
or Einsteinian- gravity because we do 
not have measurements of the mutg^l 
attractions between every particle 
in the universe, so the genei;ypLl evolta- 
tionary progression , is cleai^, even * 
^though fp^sfl ^remains are not found ■ 
for every creature that ever lived--- l 
and even though more .than a few new^ ^ 
forms appear abruptly in the geologic 
record either bdcaiise of its .incom- 
pleteness or as, a result of processes 
^not .yet well .tinders tood. 
' Evolution as a hzstpricsl phenoiB- 
enon rests on ks sound and ^^ens'ive 
a factual basxs^ as any scdenclf£c 
generalization we know. ' 

The mechanism of ^vol]uti6n, as 
noted eairlier, %s a different matter^ 
Although ^^itcrnone slhce^ 1859 has come 
up with a durable scientific altema- . 
tive to the action of natural selec^ ' 
tlgn on:! varying populatriofis or gene 
pools, the possibility of large Jumps 
as a result of precocious* sexual 



maturity or for otKer reasons ^is still - 
debated, while :the evolution of 'non- 
sexual prganlsms^involvesV different 
patterns from that of sexual oneis. The 
rules V of Science Require, that, • If situ- 
ations should be foxind'^ in which natural. 
;select'ipn is not> consistent .with the 
facts; it must be modified or abandoned* 
This doesn ' t mean, however ,\ that it * - 
neieds to be serio'ijsly ;]?ec6nside wt^- 
^ t the introdutpiori pf ^-neftlr evideiice 

catisf^: a few** g^optle dbh't or*^woWt un- 
de^rstand li. . Thus^V^ong b:&logical 
:and biogeOTpgicai scientists , natural 
seleci^pp ih-the modem sense, sometimes 
caTHeft "the. synthetic theory of evolu- 
tion," is the fWored theory JEor the 
Observation that organisms Aave* evolved. 

If evolution over|pSlong time inter- ' 
val, as documented by the geologic 
record, is to be explained as the work, 
, of a deity, that, also'has some conse- 
quences, althou^ not verifiable.^ The 
deity either set the rules by which 
evolution took place or personally ' • 
created all of the. millions of species 
that have , ever lived, and in a gener- 
ally systematic progression of increas- 
ing complexity ind diversity. 

Two ^ast thoughts before turning to 
a consideAtlon of particular creation- 
ist arguments against evolution Crea-r r 
'tionists fear that without a literal . / 
acceptance of the Bible,; ^he re is no * ] 
basis foi; morality^ In contrast, it ' , 
^ems to me . that the best testament- to^ 
the •basic goodness jof mankind is that 
so many are honesV and compassionate' 
for reasons ojther than, fear of punish-^ . 
ment or rellgiotjs conviction. 

..Then there is the .matter of one^ 
vision of "divine cause. If one hoL 
to the view of a supreme being » is it 
more elevating^ to think bf that being 
as a grazid -flrchitect who set the Jwhole 
, thing In mocioh with a divine plan of 
operation and 'then letr^t alotfe, or to 
think of her or him as the whimsical - 
builder pic ttired by a literal, interpre- 
tation of Genesis? 

SOME OBSERVATIONS ON PAKTICDLAR "CREA- 
TIONIST CLAIMS 

Why, theni do creationists cling t<j. 
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an intertuilly/j^onslsteht six-day' * 
miracle where t^iieati^ -sfcience"^.is a • 
c<^ntradiction'in ttiw^ and even the' 
.word creatibnism has- a different meaii- 
; ihg to biblical-ScHolarst^On^^^^ 
grounds does .the, CRS aita^ . 
Six 6£ .the±T;. ceil tra^^^^ 
mentis are briefly consldered^elow. 

!• ^Cre^tlonists claim that inters 
mediate or transitional forms predict 
ted hy evolution theory are not found " 

* in the fossil record* I have already 
explained Some of the reasons derfi- 

• ' ciencies in the fossil record dre to 

be expected and, in fact, ^common. 3ut 
\^real intermediate forms are not lack- 
\±ng. The creationists ar^fe aware of 

this but choose to deny the evidence. 
^Consider four examples. (a) In the 
case of Archaeopteryx , Intermediate 
betwe%n reptiles ^nd birds^ creation-, 
list D. T.. Glsh insists that, sfnce it 
/ had wings, feathers,* and flew,^ it was . ^ 
"clearly a rard and nothing else, it 
Is, of couipe, true that among living ? 
#\ animals/ feathers are found only among 
birds. Contemporary with Arc&aep^^- 
treryx/ however," were good reptiles 
that aide had wings and ^ew, Archae- 
opteryx also had teeth, ^which occur iti 
no living birds. Indee/1, Yale pale on- 
;^ tplogist Jl H. bstrom, who has xe- 
studled in detail all "of the few known 
specimens "Of ^arc&aeppteryx- reporte<i . in 
the-^British journal- ivajture in 1973 
that, 'were it^ttot for ithe associated 
^ liqiressions of feathers , he would have 

i4^nti£led these specimens unequly-_ 
^ ocaily as smal 1 j^eropo d dinosaurs 
wlth blrdllke peflvlSes* Because it 
.had characteristics; of both reptiles 
aiid birds, therefore, Archaeopteryx is 
intermediate by definition. ' But our 
ways of classifying animals do not 
provide for Intermediate forms. We 
must choose between reptile and bird 
or Invented new class with some fea- 
tures o^ ieach. As a matter of sim- 
plicity and 'pr±oT±tg 9 Archaeopteryx 
Is classified as a^lrd. (b) Tcbthy^ 
/ostega, a 350 mllllcMi-ye&r-old crea- 
ture, also denied :as trans! tloi^al ^y 
creationists, hasljjjlbe skeleton of and 
Is regarded as a very fishlike amphi- , 
blajj, yet It might equally well be 



considered" a very amphibianlike * fish . 
(c) As for amphibians and reptiles, / 
the differences are^so gradatioi^al ^ 
that- one ndght say^h 
. phibiari ;to 1^ ai\ egg tha^^ cQuld suj^;-" 
:yive^4esiccati^^ of * 

\ SjtJater ^(an amniotic^ egg) was a reptile* ' 
>(d) JEntermediates between reptilies , and'' 
•mammals areo-^o ni3merous that, althougih 
current opinion favors a single main.^ 
lihe of evolution from i^e^tile to .mam- 
mal, there could have been several an-* 
cestral J-eptilian lines, *all e'v^iving 
mammalian characteristics at the same 
time. The classi^lcatlbh of interme- 

. diate forms is, in fact , a, major pro- 
cedural prjobleim In modem paleontology i 
I do not, of course , assertj^ that there 
.are no gaps.^ They appea^^ exist, 
and they are puzzling; but if evolu- 

- tionary science Is .to progress toward 

^ a -better understanding of them, this 
will not be achieved by usix^ the cre- 
ationist broom to sweep the problem 
under the rug. 

2. In the creationist sclent 1st- joke 
cartoon strip "Have you been brain- * 
washed?" D. T. Gish statefe that' "iil-V 
lions of highly complex animals-trilo- 
hites, hrachippods^ corals, worms,- 
jelly fiJSb, etc^ — just suddenly appear 

^. in the geological record at the 2>ase, . 
of the Cambrian. " He can be^orgiven , 
for this mLs-^s tat ement because part of 

. it. could be derived from careless . read- 
ing of source materials, including my 
own writings. ' But it is iiot true.- 
Since 1954, a variety of primitive mi- 
cro or ganlsins haye been found to occur 
through a'^ioqy sequence of jajf j^ .dating 
back to more than;? billion'years agoV 
We now. also have evidence that a lim- 
ited varieiy of mxiltlcellulM^ animal 
life began about -680 million years ago, 
perhaps 80 million years before shell 
fossils of the Cambrian, and that 
higher forms appeared sequentially up ^* 
to^ through, and beyond the Cajnbrlan." 
Also' contrary to Gish, corals were . ' 
never thought by people familiar with - 
the evidence to exist in* earliest Cam- 
brian time. Moreover,, all of the formis 
mentioned are* still simple forms of 
life compared with 'those that came In 
successive waves of gireater complexity 




and diversity over tSie succeeding half: 
billion years of geologic time. The ;^ 
contrast with the creationist ^fantasy 
of a slx^day creation week could not . 
;be gr^;^er. . / ' . 

3 . / Crea tianists asse:rt that "Sine 
has-been too short for evolution* v 
GeochTonologists and ''3^ 
• gists, .they say, are mistaken abojut 
^ the great age of .the universe, the 
solai: sys^tem, and the earth. -Slus-, 
her's "Critique of Radiometric Da- 
ting" attacks geochifonologists for. 
"appatent intellectual dishonesty." 
:He states: "Most x:rea.tiohistk . . 
hsive yiewBd : the. eyidence recfardingy ; ■ 
; • the ag& of pie ^reajfth as j^oiqting td> ' 
K a yery young '^age of fr 7 ,000 

years to 10, 000^ years . Al 1 the ele- 
gant and internally consistent work 
of a host of geochronologists the 
/ . world over, us.ing a variety of so- 
, phisticated instrumentatian and self- . 

checking Systems for the last quarter " 
'"'^^ntury, is rejected because it does 

not fit Genesis. One half-baked cal- 
. cul&tion by a creationist of the time 
- required for decay; of the earth's 
^ jqiagaetic field (Slusher, 1973) gives||^ 
an age that approaches the creation- 
ist preconception I . That age is spur- 
' .ious T>ecause^he assumptions are in- 
valid. Earth's magnetic field, to be 
. sure, does decay, ap.d on a cycle -of 
thousands of 'years ;^ bnt it is corf- 
. ..stantly being renewed by motions iij^ . 



he earth' s liquid^core. I add oniy 



at the • devoutly Christian E . A. 
Milne, in his 1952 decithbed tiseatise 
on "Modem Cosmolo^ and the Chiris- 
iain Idea of God," found no^ problem 
^^bth a ^eat arge for the earth or the 
universe • Indeed, he thought that^ 

ical clock tiine, based on ilacan- 
stant relations, was slowing down- 
relative to consitant: atpmici time, so » 
that the age of the earth in conven-r 
tidnal clock years Was probably valstlV 
greater than its .atomic age^ now estil^ 
, mated at 4.6 to 4. 7 billion years. 



4. 



Creationists JLnsist that all fos- 
sils were actually ^deposited at the 
pU§B of the Great Noachian FloQd of 
about one year's duration* ^mit^ from 
the problem this makes with 





sequence of rocks and with geochron- 

r^plbgy lis that. c^f the volume of sedi- 
•ments needed* to fall from suspension 
in a bit over a year. We know con- • 
tinuous' sequences of stratified rock 
as much as 20 kilometers (12 mlle3) 
thick; and if all those known in time 
sequence were piled in the order of 
tYw^lr deposition^ they would-be many 
^hundreds' of kilotneters high. .A modern 
reservoir, say 60 meters deep, made 
4am5iing a river in , a rapidly erodi^rg 

\ area^ takt^s about 100 ^ears to filli 
with, sediment , "even £^H9wing for cata^ 
strophic floods. At tl^t rate, it^^ 

. would^ take about 32 for 20 

kilometers of stratified sediment to 

.^%ccumulate, and remember tha't it^speak 
of muddy river water, wSt sedimetft*- 
(that would compact to. much smaller 
thickness when dry), and a small res-r 
ervoir. If one multiplies 32,000 by 
the hundreds,^ the years "become mil^f' 
lions, unders^ring the difficulty of 
acdouri^ingSoro even a small fraction 

"of the sedimentary rocks*known by the 
deposits of one year's time. Indeed, 
the method of sedimentary ratfes used 
by early geologists to estimate the 
age of the earth gave numbers of $ * " 

' around 100 ta 400 million years. Thisv;*- 
however , included litt le o f ^pre-Cambr i?: y 
an history anci left out erosion and T::, 
nondepofeltion. We now find much Ion— • 
ger ages, using- preci^al self-checTcing 
nuclear- methods, i sl^ibld a^ here, 
however, that the legend of a great 
lowland Jfeiood some, thousands of years • • ^ 
ago is widespread- and 'that Cesare Emi- 
liani, of the University of Miajal, and y 
others, in a: paper Un the ^erican j 
journal faience, in 1975, have suggested 

■ that such a fiood may well have happened 
as a result of a rapid advance and melt-- 

',ihg of a very, late Pleistocene ice sheetC 
^bout LI, 600 years ago — precisely as 
Reported f rpm^arly accounts by Pliny 
;the Elder. ; r * 

5.' Similar to their claim that all 
fossils weje formed at once during the , 
biblical -fl^d, creationists ass^t 
that the^use of fossils as age ijldxca" 
tors is self-fulfilling Jpecaus^ when 
paleontologists, find paffleicular fossils ' 
tJiiey claim the assigned age.- Here I 
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. woiild ^Ic you- to visualize the G^and 
Canyon, along whose, yall^ is a sue- . . 
cession -of nearly. horizontal^ layered 
^ rocks -that can be traced with 'the eye . 

or on f pot,, always in the -same spc- ' ^ 
^ cession with reference'- to- o another. 
^Gep log^sxs j udge . that the bottom ones' 
* .were the older' (deposited first) be- 
cause there is no way of suspending . 

• the overlying ones above an open ^ 
space while younger sediment;^ were 
deposited over large areas, beneath.- 
That would indeed rj^qiJlre a mixarcle l , 
Sufeces&ive layets,' tHeref oreVfi^""\ 
crease in age bjifore the present ' . 

; frorm the bottom upward, ^^d evefry- 
whiere the samje- dist^inctive kinds of., 
fossils are found the same layers - 

.. while different ones occur above and" 
below* ^Similar relationships of vary- 
ing time spans are found in many parts 
of the woiild I Such relationships,*^ . 

' ma tested with one another like pieces 
of a jugsaw puzzle, allowed studentst^ ; 
p^l^ossils over a century and a halT^ . 
: ago to worlc -out /Successions, that gave 
relative ages in terms of older than, 
ybunger than, and contemporaneous' 
with. Until measurements from nucleai^ 
decay series became available, howevey, 
ages in years (before^ the present) / 
could rfot be given. >|Jow the consls^- 
tency in- sequence obse^ed between^ . 
^ atomic ages and fossil ages supports ; 
the evolutionary progression of* life, . 
the vaj^dity of nuclear geochronology, 
a^^^he conclusion of both evolution^ <^ 
i^sf and creationists that evolntioh. 
needs lots of time — time pleasurable , 
not in days ^>ut in hundreds or thou- 
sands of, millions of years* ; The span 
of ages involved in the fla'&lying *■ ^ 
rocks of the Grand Canyorfs?aldhe,is 
oyer 300 millic^ years. .The deformed 
rocks ben^^th them extend another / 
1,200 million years- into- the past. 

Finally, I note the' curious ci|?a- 
tibriist/ Jbelief that evolx2tipn violates \ 
the-* second I^w of thermodgtiami cs ^ 
law stages that something called en- 

• t ropy 'always increases (in a closed 
system).. In s ingles t t^rms this says, 
approximately, .that free or available, 
energy will - be copverted to ♦-bound, and 
thus tinavailable, .energy and that 
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disorder will increas^ to 
order is not logically restored^^ by' 
investments -of free ener^.- Xreat:^_^ 
ists, most nofeablx H. Jt^ Morriis , an " 
engineer who ought to know better, in- 
sist that life^yid its. diversity, vior - . 
late the ^seccjincj l4w of theriiiodynamlGS., 
presehtlTig this^ evidence of super-, 
natutai ihtVi?v^tion. ' Ahis is^ a" .mis- 
conception on several OT;mits C5ne 
defect is that 4:he "earth^te not closed 
wi th^ respee^ito energy . Ins tead , our 
planet rece^res new energy from th^ sun 
at the average rate of 178 trillion, 
kilowatts daily. This energy, through 
photosynthei^s, drives all life proces- 
ses in. the same way a pump- drives water 
uphill.' It is, incidental-ly, also the 
source of all pur fresh' water, coal, 
oil, hydroelectric power, and much more. 
The secotid law ^[pplLies only to . the uni- 
verse as a whoiei-'^'Or to, sfuch parts of 
It as may exist separately as truly 
closed systems. Morri^s, in his "En- 
and Oj>en Sysieins" .(ICR^Impac^ 
^ No. 40> 1976), not une2cpected- 
t^kes issue also with this posi- * 
ion. He fails, however, to allow for 
exchange between energy and order. A " 
simple illustration of thi^phenoc^na 
is the following sequencer *nergy 
bauxite—^ aluminum metal, in which en- 
■ergy is invested to transform disordered 
alumintam ore to -the ordered elemental 
state of aluminum meta^. When disorder 
sets in, as a result of the fabrication, 
xise, ahcl dispersal of beer cSns from 
the aluminum metal,- additional energy 
must be invented to restore order in , : 
the fotm of recycled aluminum ingots. 
Examples of this p'rinciple are seen 
througjhout ifhe'tihi verse ♦ When an ig- 
neous rock crystallizes from a melt,-» 
order is created while free energy is 
consumed. ' The' chemical elements themr- 
selves, the percepti-on of whose, ordered ^ 
arrangement is one of the great artis- 
-tic triumphs of science, are cooked in 
stars,' novae, ^nd supembvae as pro- 
duct of the enormous temperatures • 
found there • Energy ffom the sun, 
through* pihotosynthesis^ is the driving 
force of^llfe and Its evolution* ^ In^ ' 
deedv pne could argue that the ever . ^ 
groining diversity of life is itself a 
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Kind Of entrppic effect — where. the 
maximal. ordered condition might be 
visualized the original popula- 
tion of simple unicellular organ- ^ 
/ isms In any case , through death , • "> 

thfe iioleci^e^ and elements -of all 
; llVii|ig things are . eventually re- 
;' stored to t;he physical, system from 
which; tfieir substance was derived 
and in which they passed the'ir 
r lives / ETntrbpy gets you- in the 
endl ' 

SUMMARY 

•FundaMntalist creatrionism is 
not a ^cience but 5 form of anti- 
^ Science, whose more ^ocal prafb^;;^- 
l« tioners, despite their advanced 
^ decrees In the Sciences and their * 

bland debating postures, play fasf 
.. and loose with the facts dfl geoiogy~" 
and biology. Creationism has be^ 
thorougjily and . jrepearfedly consid- 
ered over the generations and r;je- 
J^ected as being^ outside the realm 
, of .science by .the world scientific - 
-community. It ds not a scientific 
alternative to any form of evolu- 
tion theory; and unlike much of the 
Bible, it has. np be«rf.ng on' morals 
er ethics. -Lifcl f lat-earthism, 
which branded photographs of the . 
. earth from sp'ace a^ frauds,, it is 
of\inJ:erest only for its^ historical 
sispects and as a sbciological' abez^- * 
<^"ration. * - 

Indeed, creation. "research" is a 
contradiction in terms, for there 
:-i^no research to be done if the 
^^task is complete, p^rfe^t, and fully 
described in the Bible. What tsb 
research of^RS consists of /in 
r fact,i$is poring through the .works , 
of evolutionists iij search of trfy-: 
4al inconsistencies , na matter how 
ancient, or offbeat, that cfei be uJ^d 
to reinforce their admittedly pre-" 
conceived ideas. * . 

The 'real issue is not whether 




Science or divine reveia?tion offers 
better insights to the truth or even • 
whose A^rsion of divine relevation Is 
to be presented as alternative xo . 

• evolution. There jary^ two more impW- 
tant and more manageable issues. One 

• is whether the scientifically and- 
theologically unsophisticated ' student 

• is to be confused by treating these 
two very different modes of thought / 
as if t:hey were suscieptible -to, simlgfr 

' tr^atiaent in the framework of ;5science . 
--a. distortion of both science and 
religion. The other is whether \an - 
extremist group pf religious ijigots 
shall be permTtted^to abridge the / 
constitutionaily^^aranteed separation 
of diurch 'and s;tate-r- whether ;fixnda- 
-^tentalist^ld .Testament orthodoxy is 
to .>e granted a .privileged arid . im^ > 
^ 'proper place in *the pbbiicV educati 
. system. -If a "person wants- to believe 
that the^arth is flatX qr that it and 
everything on it was cr^jated in six ^ ' 
days, or to rej^t tK^ proofs of its- - 
gre^t age, he or she should' have every' 
rights to tdo SQ. What he or slie does 
, not ifeve.a right tlo ^under the Consti- 
tution of the United States is to* have' 
Such beliefs falsely j)resented' as ; 
^ science^in' the classrooms of the,. * . 

public-school. sys:temi • ' -^^ 

y The most ^serious threat of crea- 
tionism is'. that, if successful, it 
would s^tifle inquiry. If teverything 
Jwere already completely set 'forth in . 
biblical accounts, there wpuld be . \ 
nothing .mo,re^to *do, apart from sup- , ' 
' pressing heretical notions like ^ 
natairal Sitflection while, Waiting 
Judgment Da^,' We coiild close down 
the biological and medical research, 
• laboratories of the' ^orlcf and those-* . 

branches of the school^ sj^stem. that 
- deal' with sjjbjjects other than fundar- 
men talis t Judeo-Christian theology, ' 
industry^ and driver training. The^ 
grand 'ideal of the Creat>i6n Research- \ 
Society would have heeil achieved. 
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Evolution in th€\Twentieth Century 



William V. Mayer 



Reprinted with permission ^rom the BSCS. Newsletter ^ Aj^ril 1977.^ Permission also 
received from The Humanist, January/February 1977 whete this article, in modified 
formi, first appeared. [_ I ' 

FoA^eJ^VoAiMJi.^Expm njzxiond ar^ and alt kz£zkzncie^:to ChoJiZo^ Vamin • 

and kU uJoAk. ^hzn, took omZy svt ih(L data dzveXopzd by blologl6t6 6^incz Oiz • 

TnAat lriV)2S. Th^, capable. c6ncZ(i&ZonJf^ Tkz thioAy ol zvoZtvUcn uuJU 
agaAJt<^^m/Lgz. - then, l6 highly Azaormandzd, n.2jadinQ id^^zvzKyonz. . .tiiz 4>chooL 

'''^^--^^admLfii^^ school booAdMzmbz^^ leg'l6latoK citizzn, aytd zven tht ' 

teach^ o{ biology. Thz aulkoA. l& p^lz&^oK oi bloUbgy at tkz UruAJ^i(iLUy_ 0^ 
Cotonjodo^, and dJjizcloJi.o^ thz Biological Sclznczs CtJMlculum SJt^y.^^ 




' Ij^ Word-association tests, the name 
Darwin evokes the response, "eyolu- " 
tion," aAd evolution^ in turn, evokes 
"Daplrtn,? as if one .did*^ not exist 
without the othex. The confusion is- 

. Similar to ythat of people who. t^nk 

Frankensteiti yas the monster or that ^" 

" the Vgly American ;vas a reprehensible 
draracteir. The customary linkage of ' 
Da^Twin with evplutibn f ails^ to acfc- - ' 

. jOtowledge tfact. evolution was a qoncept 
long before . Darwin and>that- the con- ^ 
cept of evolutioNa todajHSears about 

^ ^the same • relationship Ito Darwin a^ 
today's quantum^ mechanics* bears to; ^ 
Newton. Both* Newton and Darwin were 
giant3 in their day; and. just as ' 
Newton xelifed on Kepler. and Einstein 
^.^^^^^'^ modem bi^plo gists have 
relied oii^the work of -Darwin tb de^ 
. 'velop 'a i:^iWer and more searching 
probe into evolutionary theory. 

Advances in human knowledge that 

V receive a "good press," ^or even a' ^ 

♦ '•bad press," tend to* assume an impor- 
tai^e out of 'proportion to what* may 
, be their actual contribution. Al- . 
though Darwin's contribution to the 

v...«- ."5, 



theory of 'evolution was gr^at „ tlie pubr 
Xicity over Origin of .Species was so . 
^intenp6 that, more than a hundred years 
later , it still overshadows the contri- 
butions of all others ^. Such publicijty 
clouds not only the lay mind out the 
.professional mind as. well , as evidenced 
by the following quotation (italics ' 
addedl ^rom an introductory college hi-' 
ology book publistied in 1971: ."Ad out- 
standing step in the ISOO-Vs was tfee 
introduction of ibe concept of q^lw- 
tion, the theory that aril existing/ 
"types of animals and fS'lahts are derived 
fx^ preexisting types. The Darwin and 
Wallace theory proposed -around 1859- ' 
provide^ a fundaxg^tal f raia)|wqrk and 
unifying theme f or^ the study d^^iol- 
• ogfr.'* Here, supposedly sci^tlfic 
authorship regards j^volutlon not only 
^ as a'' development of the nineteenth cen- 
tury but also as the product' ^solely of ' 
iDarwin .and" tfalJLace. ' - . ' 

^ Once a' 'contribution has rece'ived 
extensive publicity, any subseijuent 
ref.erences to it elicit ^ response out 
of .propoiftion'to the -original stimulus; 
. The Scoped trial of 1925 was not qo 



" much a test of whether evolution could 
6'e taught in the schools but, rather, a ^' 
showcase for the talen^-s of William Jen- 
4 nings Bryart and ClMenc^e Darrow* It 

contributed neithd^isto the', understand- . 
ing 't5f evolution rSr to .its teaching in 
the scho9l's of Tenne^^"ee. In 1973 the 
'Tennessee General Assembly again tried 
. to .legislate the teaching of evolution,* 
and again the matter wound up in the 
courts — terminating/when tlve United 
States Court of Appeals for' the Sixth 
Circuit ruled that the Tennessee law 
unconstitutionally established a pref- 
erence for tfie teaching of the biblical 
accoiint of creation oyer the theory of 
evolution. Neither publicity nor the. 
courts, however, determine the validity 
of a scientific theory. ^ 

To put 'the concept of evolution in 
perspective, we shoxild be aware that 
attempts to account for the origin 'of.^ 
life and the diversity of living things 
are -probably as old as mankind itself. V 
Among the early writing of the Greeks 
we find theories about the origin of 
life by Thales (640?-546 B.C.).. Anax- \ 
imander (611-547B. C. ) had the concept 
-of a gradual evolution from a formless 
or chaotic condition to one of organic 
coherence. He^had an understanding of 
what today we would call adaptation, 
and an almost modem view of the trans- 
formation of aquatic species into ter- 
restrial ones. By the time of Empedo- 
cles (495-435 B.C.), the evolutionary 
concept was crudely outlined, including 
the points that th^ development of life 
was a gradual process, that plants were 
evo»lved before animals, that better- 
adapted forms replaced the ill-adapted 
Ones, and even including a vague antic- 
ipation of the concept of natural se-^ 
lection. If^ne were looking for the 
founder of the idea of evolution, 
Emped'ocles .would be a far more appro- 
priate choice than Darwin. 

From Empedocles to the sixteenth \ 
century, the idea of ^evolution was com- 
pletely Suppressed; by the Churchy , whose 
doctrine invoked the special creatipn 
•degma in its mos^t literal form. Even 
the smothering theological cl/Lmate, 
ho^<^ver, did not wholly suppress af-*' 
tempts to reconcile the id^ of 
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evolution with the scriptural account 
pf creation. Gregory of Nyssa (A.D. 
331?'^396) thought that God had im- 
parted fundamental properties and laws 
to matter, but what now existed on 
earth had developed gradually out of 
chaotic material. Augustine (A.D. 354 
. -4^0) perceived the biblical account » 
of creation as allegorical, and Thomas 
Aquinas (A.D. 1225?-1274) supported 
Augustinian views by interpreting that 
the earth^had received the^ power to 
produce organisms, and postulating 
that they were actually produced over 
. • ' long periods of time, and not in liter- 
. al accordance with the conflicting 
timetables of Genesis. 

In, the late sixteenth century, 
Frances Bacon revived the idea of evo- 
lution; and^ through Kant, Descartes, 
and Leibnitz the road was paved for 
the g?:eat naVtrtraiists of the eigh- 
teenth century to attempt account 
for how evolution had occurred. Lin- 
naeus, while contributing t*he system^ 
atization of the plant and animal 
kingdoms, did nothing to foster the 
theoi;y of evolution himself, although . 
his 'system of classification did group 
organisms according to relationships. 
Buff on presented the concept of an en-^ 
vironment that directly modifies the . 
structure of plants and animals, and 
the Subsequent conservation of those 
modifications through heredity.. 

XA Darwin- -many* Sorget , Erasmus -Dar- 
, the grandfather of Charles, con- 
cerned himself less with the action of 
the environment on organisms than with* 
^e internal origin of adaptations. 
j^He clearly recognized the struggle for 

existence and, had he pursued that to 
. its logical next ste^, survival of the' 
fittest would have been h-^js, contribu- 
tion- He further "challenged the con- 
cept of a young earth and ^leariy exr 
pressed the idea that millions of ^ars 
are required for th e ev olutionary' pro- 
cess to occur. . 

It wais left for Charles Darwin >to 
develop over ^two decades, the^; s^iect-ibn 
theories that provided a comprehen- 
sible^ "how" for the progression of • ' 
evolution. Darwin's theory of eyo'lu- 
tion natural selection (emphasizing' 
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that the theory of evolution itself 
was -not- Darwin I s insight) was ini- 
tially based almost comi>letely \)n 
historical inferences, rather than 
On experimental verification of hy- 
potheses. It stands as a unique J> 
triumph of that scientific method. 
Evolution is as essential for the 
comprehension ^ biology as ±s the 
atomic theory for 'understanding 
chemistry and physics. 

Great synthesizing concepts are 
rare in science, but where they 
occur ^they lead to prediction, 
progress, and comprehension. In 
'1859, the publication. of Origin of 
Species exposed Darwin's synthesis 
to public scrutiny and comment such 
as no evolutionary theory had been 
Subjected to before. It was a_^oc- 
ument written not primarily for- ^ 
scientists, but* for intelligent 1 
people everywhere. ^ It spoke in the 
idiom of the mid-nineteenth century : 
and contains the prejudices and, the 
limited vision of the times , while 
presenting a wealth of data to sup- 
port Darwin's selection theories. 

The Origin of Species hit the 
Victorian world like a bombshell, 
with a predictable reaction from the 
evangelical clergy. The repercussiions 
still continue ^into the latter half 
of the twentieth century. Darwin has 
been criticized »many times by other 
scientists for the Origin of Species. 
From the vantage point of over a cen- 
tury, however, the only valid criti- 
cism can .be summed up -basic^ly and 
nonpejoradtively in these words: Darwin 
did not have the insights available 
to us in 1977. 

What .do we know today that was un- 
known to -Charles Darwin? The publi- 
cation of the Origin of Species evoked 
much discussion and gave tise to many 
intriguing problems. ThcTse, in turn, 
induced biologists working in a wide 
variety^ of fields to focus atteittion 
on. the itnp ligations of their work for 
the theory of evolution.. Embryolo- 
gists , biogeographers , paleontologis ts , 
sys tematis ts , - comparative* anatomists , 
and others began to compile\.impressive 
data augmenting the Darwinian position. 



But it was left to disciplines unknown 
to Darwin to present evolution in a 
twentieth- century context* 

Jfliile pro- and anti-Darwin polemics 
were coming to a boil, Gregor Mendel, 
a monk who lived in what is now Aus — » 
tria, discovered within five years 
after- publication of the Origin of , 
Species the action of fixed, indepen- 
dently segregating units of inheri- 
tance—each governing a specific trait 
in an organism.* Unfortunately, both 
his discoyery and his method of presen- 
tation,- relying heavily on statistics, 
'^ere novelties in the realm of biology. 
It was not until about 1900 that biol- 

\ Qgists had become sufficiently recep- 
tive ^o Mendel's mode of analysis to 
rediscover Mendel's laws of inheritance 
The implications of Mendelian genet- 
ics, however, were not immediately ap- 
parent for evolution- As envisioned, 
natural selection could act only on 
existing variations and thus could . , 
choose traits only retrospectively, x-.-^ 
There was no ^parent prospective de- 
sign element in natural selection. 
Thus^ biologists focused on traits that 
varied in continuous quantitative se- 

' quences such as htjman sk^n color, ex-^ 
tending along a scale from albinism to 
melanism. Mendel and" his earlier fol- 
lowers dealt with a single pair. of 
heredity -determiners (genes). One was 
received randomly from each pari^nt, 
with i;he offspring showing th^rqK^ 

^ ing genetic trait, such as TO^d^^^t^ 
wifinkled, yellow or green, as in Men- 
dfel's peas: 

The implications of this work for 
natural selection were apparently con- 
tradictory. The hereditary character- 

' Istics, as perceived by Mendel, would' 
be reqii^red to breed true and yet pro- 
duce variation on which selection 
could act. rt took a number of dec- 

^ ades to resolve this apparent contra.- 
diction and to show that the qualita- 
tive traits necessary for natural 
selection were produceti by a large 
number of genes (genotype) acting on 
the intensity of the appearance of a? 
given trait • (phenotype)>f. Had i:hese 
hereditary principles been discovered 
prior to the elucidation of - the .theory 



of natural selection, ' rather than in 
reverse order, tHe .theory -of evolution 
would have achieved more rapid accep-- 
tance within the— scientific comnronity 
and ^ould have engendered- far fewe,r * 
polemics outside.it. The relationship 
between evolution ^and^enetics cculd 
be liKened to the jdis^very, in geol- 
ogy, of the existence of relatively 
narrow bands, or zones, of earthquake 
activity and mountain-building many 
years before the discovery that the 
earth's surface comprises great plate- 
like segments that slide and grind 
against one another, producing unrest 
in the narrow bands,; or zones, that 
mark /their edges. ^ 

Natural selection requires that 
^. environment pick and choose among a 
variety of genotypes. Mendel's 
studies, iased on plants -that were 
* growing in a uniform enviroment, em- 
phasized the deterministic influence 
of the genotype -Qn the phenotype. 
Actually, only a ffew traits are de- 
termined in this fashion. Natural 
selection requires ^genetic determine 
ijation of a range pf organismic poten- 
' -tial, and selection by the environment 

t of the phenotype that ultimately de- 
A^^jfcvelops. For example., one may have 
genes that predispose to obesity; but 
environment can prevent the realiza- 
tion of this genetic potffential by^ 
lixni ting; food. . Regardless of the ' 
genetic predisposition, therefore, 
the individual remains thin. -Thus, . 
with the discovery of the polygenic 
nature of qualitative traits, and 
that the environment determines the 
pheontype .by acting on the genetic 
potential of an* organism, natural' 
selection is buttressed by genetics. 
But all Such- principles of genetics 
were unknown to Darwin* 

Even variability of that kind, how- 
ever, is not Sufficient to explain the 
wide\vari-ety <|p> living things. No 
permanent "hereditary effect results 
from the selection of variations -that 
simply fluctuate around a mean. Mere 
phenotypic selection resulting from 
variable growing conditions in plants, 
for example, induces no new fixed 
varieties. What is needed is a 



genotypic difference that is abrupt, 
new, and capable of being- fixed in.< 

o the genetic information of tfie^prgan- 

ism-" The reshuffling of existing 

genetic information can be. compared to 
playing ^cards,. The fifty- two cards 
can be dealt in innumerable comBina- 
tions, but they are, 'after all, the' 
same fitty-tj^o cards. * For a tiew kind ' 
of "game to evolve, something akin to 
a fifteen of^ spades is required. 

In an anaidgcijs fashion, . biologists 
who sought to* account for the almos't 
infinite variety living things were 
searching for' the evolutionary fifteen 
of spades. It was left to the Dutch 
botanist Hugo de Vries, at the turn of 
^ the century , to locate such a card» 
' De Vries, like Mendel, worked wiith 
plants. Mendel used the garden pea, 
De Vries the evening primrose. In a 
populat-fon : ^imroses, De Vr;Les obr 
served plant:; ^ .at differed not merely 
in degree- bat -a kind. Those distinct 
varieties bred true, or repeated them- 
selves from their seed. De Vries , 
called them "mutarits," and considered 
them to be a new elementary species 
that had come^ into existence suddenly, 

. in one generation. On the basis of 
his work, De Vries concluded that evo- 
, lution occurred because of the sudden 
appearance of new varieties and not, 
,as Darwin had- supposed, because of the 
natural selection of fluctuating vari- 
ations. Darwin had recognized what he 
called saltatory variations, or sports 
(mutations), but he f elt *^hey occurred 
too infrequently^ for them £0 affect 
natural selection. De Vries,- on the 
other hand, held that mutations could 
produce distinctly different true- 
breeding types 5 which, if isolated> be- 

' -J came an incipient new species immedi- 
ately. For a while, the mutation 
theory of De Vries and the natural 
selection, theory of 'Darwin were re- 
garded as competitive, bu$ later they - 
^ were perceived as complimentary: Cer- 
tain mutations yield characteristics 
that increase an organism's chances of 
survival; natural seleciiion operates 
on, those characteristics, and is' 
therefore dependent on mutation as a 
source of variability. _ " 



With Darwin's tHeory-of natural se- 
lection and De Vrles's mutation theory, 
it seemed tHat a prroper and simple 
mechanism to account for speciation ^ 
had been prpvfded. | Science, however, 
is a probing procesis, and its course 
is littered with discarded theories 
and simplistic explanations. A muta- 
tion is a change in |a gene. Most are 
60 slight as to be unnoticeable, while 
a few are drastic and prominent; some 
are ^ so traumatizing as to be lethal. 
But contrary to De yries's opinion, 
while /mutations are^ raw material of 
evolution, they dp not produce a new * 
species abruptly as he had envi- 
sioned. Thus, as scientists came to 
know more and more about mutations, 
and to produce them experimentally , \^ 
.they found ythat natural selection 
appears to "pick and choose" among 
variafidns in the phenotype so that 
^the thances for survival of ah organ- 
ism in .a particular niche are in- 
creased* With this realization, ge- 
netics and. evolutionary theory fused 
by thej.930s, and . their union contri- ^ 
buted to many new disciplines — 
population biology, population genet- 
ics, molecular genetics, biochemical 
genetics, and molecular biology.^ 
Those newer disciplines, in turn, have 
helped/ to reinterj>rfet and induce. "Tiy- 
iJrid vigor" ^n such older fields as 
ecology, morphology, and systematica . 

Investigations in the new disci- 
plines have f ocused^^attention on the 
population, not"^he individual, as the 
unit of evolution, with ecology influ- 
encing the statistical distribution 
of genes among' populations. Molecular 
genetics explains and reinforces the 
mechanisms underlying Mendelian genet- 
ics. Mplecular biology focuses on the 
structure of the cell components rCo 
uncover the code that determines the 
characteristics for each organism. 

Focus on tlie cell itself solved the 
problem of genetic continuity, or how 
information is passed from parent to 
offspring* In other words, how does a 
chicken egg know how to produce a 
chicken? The logical focus for such 
investigation was on the cell nucleus 
because,' in a male s^^erm cell, that is . 



the major component passed to succeed- 
. ing generations. The nucleus in a 
• dividing cell passes through an order- 
ly series of changes , as * shown by Wal- 
ther Flemming*, a German biologist who 
published- his results on the stud*" of 
cell division in 1882. The process he 
called mitosis. Flemming*s study of 
• mitosis focused on the chromosomes, 
which appear during mitosis as^ tiny 
ciark r;pds . As these replicate, one' of 
each kind is passed to each'^of the two 
subsequent cells. By the early twen- 
. tieth century, other investigators— 
nbtably Thomas Hunt Morgan and Walter 
S. Sutton — had established that genetic 
, -information is pa'ssed from parent to 
offspring by means of the chromosomes . 
Those structures were thought of as 
chains of genes and, as the location^ 
of the genes oii' the chromosomes was 
established, attention focused on gene 
structure. 

O.T. Avery and others working at 
; the Rockefeller Institute for^' Medical 

Research in New York are credited with 
- the discovery, iTi 1944,- of DNA (deoxy- 
ribonucleic acid) as the material of 
tHe geneT DNA is a long chain molecule 
made up of four different kinds of 
molecules called nucleotides." With 
this discovery, it was possible to be-^ 
gin to interpret the genetic message 
passed from generation to generation 
and to identify the code that deter- 
mines tlie characteristics of a giv^n 
organism\ J. D. Watson and F* El C* 
Crick, in 1953, determined the ^truc- 
pure of DNA^as a double helix, which 
could best be visualized as two spirals 
coiled together and .linked by sequences- 
of interlocking "crosspieces" repre- 
senting the nucleotides — adenine, thy- 
inine, guanine, and cytosine. The com- 
. preiiension of DNA as a double helix 
led to experimentation to solve the 
question of how equal amoiints of genet'?- 
ic information, can be placed in the 
two separate cells resuLting from . • 
division if mitosis starts with only 
one of each DNA molecule. We know that 
both the quantity and quality of the 
DNA remains the same in cells derived " 
from similar parent cells , and there- 
fore, the explanation must account for 
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maintaining similar amounts of DNA, 
regardless of successive divisions^. 
The work of Meseison and Stahl at-*^" 
the Calif olSia*^institute of Technol-' 
ogy in 1958 showed that the DNA 
double spiral unzips along its length 
and new nucleot?ides of the only kind 
that can make 'the proper bonding are 
then a<Jded ' to each separated chain to 
replicate- "the original molecule. 

Scientists nicJw had knowledge of 
how DNA wafe constructed and how 'it 
was replicated at each succeeding 
cell generatiok. But the quest; 
remained — how do the genes ac^in a 
cell to transmik the instructions 
they contain? Ir\was" known that 
every 'gene has two roles to play in 
the cell. First, It must bass on 
carbon copies of itself td all cells 
that descend' from the origitei^fer>^ 
tilized egg. in the process of repli/ 
catiiig DNA. Second, genes contjxSl 
all cell activity and, by theif ac- 
tions, every step^f an organism's 
development. 

"^e work of Beadle and Tatum in 
the 1940s showed that, genes control ^ 
•biochemical reactions through their 
effects on enzymes . An enzyme is an 
organic catalyst that initiates and 
controJ.s a specific chemical reac- 
tion within a cell. This woj?k of 
Beadle and Tatum at Stanford Univer- 
sity led to the "one gene-one enzyme" 
hypothesis focusing on the function 
of a gene as; the formation of a pro- 
tein/ Scientists now believed that 
the gene in the nucleus is probably 
only a portion of the DNA molecule. 
Those g^es, located in the nucleus - 
of the ceP^j, relay their messages to 
the other patts of the cell by build- 
ing-^ and dispatching messenger RNA, , 
vhich, through other molecules in the^ 
contents of the cell, ultimately cause 
specific proteins to be made. 

The entire chemical machinery of 
the cell seems to be controlled through 
DNA messages based on what amounts^^ to 
-a. four-letter alphabet, the "letters" 
being the four nucleotides of DNA — < 
adenine, thymine, cytosine, and gua- 
nine .> If ^ the primary role of DNA is 
to determine the exact nature of the 



proteins that are manufactured in any 
given cell,] t^ien the four-letter code 
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sts thus find themselves ,vv: 
:h a four-letter DNA code to " 
!:he qpcact order of the twen- 
Lno a^lds that are used in 
synthesizing the proteins (including 
enzymes) of all organisms. If a given 
protein ill a cell consists of a thou- 
sand aminp acids arranged in a partic- 
ular ordOT,' then the triplet code 
(only,thfee of the four nucleotides 
are used/in any given message segment) 
in- which/ three nucleotide units are 
required' for each amino acid specified, 
would require three thousand nucleotide 
units to form the pr5tein. That is, not 
hypothetical. In 1961, the code was 
crackedf by Marshall W. Nirenberg and 
Heir/rich Matthaei, working at the 
National Institutes of Health. We ^ now 
know that the four nucleotides of chro- 
mosomal DNA, or messenger RNA, in var- 
ious sequences of threes (triplets) 
commutiiicate directions for the synthe- 
sis of all the cell's prOj^eins. Such 
a corytrol over protein synthesis amounts 
to trie control, through enzymes, of all 
the ihemical reactions of the cell and 
ultimately of the normal development of 
an oirganismC That control has focused 
attention upon changes in DNA as the 
raw|material of evolution... 

number of parallel experiments 
were ^derway whose significance was 
notl fully appreciated until the struc- 
ture of DNA^had been elucidated. In 
the late 1920s an investigator named 
Fred Griffith set the stage for genetic 
engineering, recombinant DNA, or gene- 
sp/Licihg as it is known today. Grlf- 
fifth's experiment involved two strains 
of pneumonia-producing bacteria, one of 
which was virulent and one of whic^ was 
not. Nonvirulent Liplococcus^ mixe- 
with a killed virulent strain, resulted 
ip ^a virulent Diplococcus, Not know- 
ing about Dt^A or the possibility of its 
transfer, Griffith could only account 
|or his results by assuming that the . 
live, nonvirulent bacteria had consumed 
the killed, virulent bacteria and thus 
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had assumed the cha^racteristics df the 
latter. ^ . \ 

Lederberg and latum, working together 

: at Yale in 1946 ^^-Tii^^e red that genes 
could be trans^erredSfrbm one microor- 
ganism to another; la«sr there was an 
obseirvational conf irmatio^n that an 
actual physical bridge of' living sub- 
stance forms between two of the micro- 
organisms with which they had woii'ked. 
With the knowledge that DNA could be 
transferred from one organism to anoth* 
er, it was ^but a simple step to assume 
that human beings could do the trans- 
ferring. \ 

Scientists^ are how able to synthe- 
size new geneSv in the laboratory, and 
the ability to transplant the genetic 
material from one cell into cells of a 
wholly different species, or to synthe- 
*size genes and transplant them, allows 
human beings to tamper with the evolu- 
tionary process to a degree never pre- 
viously imagined. The ability to alter 
the genetic message so that it gives a 
new set of instructions to the develop- 
ing organism makes it conceivable that 
defective genes can be removed and nor- 
mal ones Substituted in their place or, 

» conversely, that an inadvertent new 

^ life form may be more deadly to human 
beings than any currently extant. 

In June of 1974, scientists working 
in this field called for a voluntary 
moratorium on all such work until pro- 
cedures could be developed that would 
minimize the dangers from the inadver- 
tent creation of a virulent new organ- 
ism^s. In June of 1976, the National 
Institutes t)f Health issued guidelines 
to govern recombinant DN A e xperi ments 
in all research the Institutes helped ^ 
support^ Genetic engineering has 
given human beings the potential to 
formulate instructions jto^ order , and 
to reduce the time span required nat- 
urally for evolution- to a mere few 
' generations. Thus, environment can be 
removed as an evolutionary factor and 
man has become an agent capable of de- 
veloping new life forms and, perhaps, 

. guiding the future course of evolution. 
Like nuclear reactions, the potential 

- fo^ both benefit and harm is thus 
placed in human Jiands, The .^possibility 
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of eliminating- genetic diseases is en- 
couraging. The potential for creating 
monsters more devastating than Frank- 
enstein ever dreamed of is alarming. 

Despite the specter of evolutionary 
mechanism under human control in the 
future, the knowledge we have today 
allows us to account for both diversity^ 
and unity in living things- We know 
how the -gene is copied atKeach cell . 
division, how mutations arise, and how 
they are perpetuated as altered DNA.^ 
We understand why the gene is stable 
and how the accuracy of its copying is^ 
enhanced by several enzymatic repair 
systems that , correct most errors- And 
we can now e'xplain how the length of 
the DNA chain can be expanded to accom- 
modate the additional genetic material 
needed for the evolution of higher or- 
ganisms. 

With that understanding, we can test 
major predictions from the theory of 

- evolution. The first prediction that 
we could make from the evolutionary 
thesis is, that the morphological and 
physiological differences ^among organ- 
isms are due to differences in their 
DNA. Thus, if the accxjmulation of mu- 
tations over a period of time leads to 
the evolution of a new species, the 
DNA in the new species -should reflect 
those differences. The second predic- 

^ tion we could make is that the farther 
apart organisms 'appear on a tree of 
evolutionary relationships, the greater 
should be their differences in DNA. 
Those two predictions have been tested 
experimentally by the following tech- 
nique: When two strands of the DNA 
molecule are separated, under the 
right conditions they will zip back 
together. If separated strands from 
two different organisms are brought 
together, they will zip together in 
the regions where they are complemen- 
tary hut, not in the regions where th^y 
^are different. Because of that we can 
now find out how much of the total DNA 
or any two species is alike by sepa:^a- 
ting single stran4s of DNA from both 
and allowing them to zip back together 
when they will. How^much pairing of 
the two- strands there is indicates how 
close is the relationship of the two 
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species. For example, the DNA of human 
beings bears no relation to that of ^ 
bacteria, shows slight similarities to 

lat^ of -lower vertebrates, and is' 99 
percent comparable to that of the chimr 
. pahzee% Other experimental evidence 
' comparing sitigle proteins from differ- 
ent species shows .that ^differences in'" 
' the sequence of amino acids also reflect 
the divergence of the species in evo- 
lution. 

Thus molecular genetics confirms 
- precise predictions from the evolution- 
^ ary theory and provides direct evidence 
for evolution — far more direct than tTie 
stepwise morphological variations and 
homologies cited by Darwin-^ Although 
\^ the Darwinian evidence has been ques- 
tionedi it is hard to deny the experi- 
mental evidence for evolution ci.ted 
above\ If we accept the validity of 
science as a means of understanding 
nature, thjg pafssage of time has pro- 
vided more • and , more evidence in sup- 
port of evolution; so that we may now 
consider it as firm a law for biology 
as the laws o£ thermodynamics are for 
the physical sciences. 

ThTB extremely rapid growth of know- 
ledge since 1930 about the mechanisms, 
of evolution has not only confirmed 
^the theory' but has also detailed the 
processes inVplved in evolution • Wfe 
n^w know that mutation, recombination, 
selection, and isolation are the prin- 
cipal mechanisms of evolution. Those 
mechanisms, acting over long periods of 
tim^, have produced nei^ varieties and 
species. Higher systematic categories. 



such as genera, have been produced by 
adding to those four processes^ two . 5^ 

^ more: . the multiplication of ^)opula- 
tions with particular genetic charac--' 
teristics; and the extinction of- inter- 
mediate populations. 

It is -a long trail that the idea of^ 
evolution has followed — from.Anaximan-' 
der » to the molecular geneticists. De- 
velopments in the past fifty years - • 
have been sufficient in themselves, 
however, to have, spawned the theory of 
evolution, even if all contributions . 
before 1920 were to be expunged from 
the record. Any student of morphology, 
systematics, comparative physiology, " 
-comparative aitatomy, embM^ogy, pale- 
ontology, molecular bi^ol^^ molecular 
genetics, population gen^Tcs, popula- 
tion biology, biogeography, ox a host 
of other disciplines carmot comprehend 
the subject "without thje^ theory of evo- 
lution as a unifying principle. Con-' 
versely, each of tliose disciplines, in 
itself, provides data in support of 
the theory- of evolution. If the word 
evolution were to be removed from our 
vocabularies and laws passed that no 
courses in the subject could be of-' 
fared in our schools, the same data, 
concepts, and implieatioils would be 
derived again from the disciplines 
that have grown out of evolutionary 
theory in the last, half-century . 

But fortunately, there is no way 
that evolution can be legislated away» 
It is here to stay — a -.monumental accom- 

j)lishment of many men and women botft 
before and after Darwin. 
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Evolution, Creation, and Biology Teachir^g 



Richard D. Alexander ^ 



^Reprinted with permission from The American Biology Teacher^ February 1978, 
(Vol. 40, No. 2). ^ ^ 



ThU oAtccZz g^m oat a ^jqacc^ th/izz dzba^e^ Atzxandzn. kcui mXh a oMjol- 
tioYiUit. A{^tZK\6omz g^mAot ^mank^ about thz thzoKy o£ zvolvutian, hz takz6 
a thonjoagh took at 4fomz modz:^ cAzatloruUt oAgimzyvti and hx)u) thzy may bz h,z- 
£utzdi AZzxandzA aU>o Zook6 at znjuonzoa^ a6pzct6 o^, oxzatiJoviUt dzJ^cAyiptiDvi^ 
o£ natu/iat 4>zZzction. Expz/ilznczd tzackz/u Zl^z 4>clzncz, as u)2lZ 06 tko^z 
pkzpojiing to zwtzA thz i^did, mZi {>cnd thU antictz o£ ^intzxz^t. 



Recently, creationists, antievo- ' 
iutionists, and others have sought to, 
revive arguments that gr.ave doubts 
should exist as to whether or not -all ; 
animals^ and ^plants, and^ particularly^ 
the human species, are products of 
the slow, - step^by-step, cumulative 
process of mutation and natural selec- 
tion that biologists call evolution 
(Gish 1970, 1973; Levitt "1971; Mac- 
beth 1971; Moore 1972, 1973, 1974; 
Moore*; and Slusser 19^70; Spea^rs 1972; 
Wadeii972, 1973; Lucas et al., 1973; 
Peter 1970). Persons familiar witH 
the data supporting evolution, ^d: 
others who accept ^ije views of pxo- ' 
.fessional biologist^ without review- 
ing the evidence themseives, have' 
paid little attention to'^he crea- 
'-tionists* arguments, wnich are es- 
sentially . unchanged from tho'se 
prominent a halj^ century ago (Brown 
1922; Dexter 1925; Rice. 1925; Baxter 
1926; /Wells ^a926; Bush 1926; Ltiiton 
1926; Aaonymous 1927; 1945). "1 
certain prpportion^pf p^Jople wlio are 
emotionally involved:, ^probably some ^ 
on each sjide, ^re unllKely to be 



swayed by arguments or data. Another 
group, to, whom this essay is^princi- 
pally addressed, includes those who 
for one reason or another remain 
genuinely in doul/t, or unable to 
satisfy themselves easily and quickly 
X)n this issue, and those who seek 
reviews of the evidence for teaching 
purposes . 

Creationists have concentrated 
their efforts oh secondary and primary 
school biology courses where they can 
involve "those parents :^or whom tliis 
may become an emotional issue, both 
because of apparent conflict with re- 
ligious beliefs-^and bepa{ise parents 
may feel si^me responsibility, to guard 
^heir younger children-^ against expo- 
sure to certain issues or attitudes. 
Success is also more likely here than 
at college leyels, because It Is 
easier *,to enact legislation ^f ecting 
prii^ary and secondary schools^ and to 
influenif^( classroom materials thi;ough 
the t'ontrol of school boards. Such 
efforts havfe succeeded temporarily in 
statesf^ch as Tennessee, where legis- 
lation "wad passed aiKf later declared 



unconstitutional, requiring that 

creation be disc usse d as an al tema -y 

tive theory whenever evolution is 
discussed in public schools (Wade 
1972); "and California, where the 
state- school board has required that 
creation be included in biology 
textbooks and other classroom mate- 
rials discussing evolution (Forbes 
1972; Dodge ^1973). 

Bills requiring discussion* of 
creation in high school biology 
courses mentioning evolution ar^ \ 
being Submitted yearly to state 
legislatures. Jhey are modified ' 
^'repeatedly to test what might eveiir 
tually 'become acceptable to the ' ' ' 
legislature in each particular, state- 
Recently, four such bills were pre-\ 
sent^d to th^e Committee on Education, 
of the (Michigan' Legislature: Michigan 
-Senate Bills 66, 67; liichigan House . 
Biils 4047, 4339, Jan. and Mar. 1973; 
One of these passed the. House by a 
vote of 71-25. This ^is a pernicious 
move that calls for resistance. If 
evolutionists were attempting to re- * 
quire 'that evolution be taught it would 
be no less pernicious. When a -crea- 
tionist, Darwinist, Marxist, or sup- 
porter of any other theory defends' his 
or her views publicly, he or she does 
everyone a service. But when auyone 
attempts to establish laws or rules 
requiring that certain theories be 
taught or hot be taught, he or she in- 
vires us" to take a step toward totali- 
tarianism. Whether a law is to pre- 
vent the teaching of a theory or to 
require -it is immaterial. It does not 
matter if lequal time is being demanded 
or something called "reasonable" time, 
because there can be no reasonable 
time in such a law* 

^ teacher should be dismayed at 
efforts to present creation as an al- 
ternative to evolution in biology 
courses; indeed, ^at this moment crea- 
tion* is- tfie only . alternative to evolu- 
tion. Not only is tljis worth mention- 
ing, but a comparison of the two .al- 
ternatives can be an excellent exet- 
else in logic and reason. Our* primary 
goal as educators should be to^ teach . 
students to thinks and such a compar- 
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ison, particularly because it concerns 
an issue in which many have special 
interests or are' even emotionally in- ; 
volved, may accomplish that purpose 
better than most others. 

The human background is a central 
question in the lives of thoughtful 
individuals who wish to understand 
themselves and others. Society ne^ds 
nothing more, perhaps, fhan a thoroug?r 
comprehension of human tendencies, mo- 
tivations, and possibilities. These 
are, in lartge part, the issues when 
one is contemplating the effects of : 
.human history upon our behavior. Crea- 
tion and evolution in some ^respects 
imply backgrounds about as different 
as one can imagine. In the sense that 
creation isr an alternative to evolution 
for^ny specific question, a case 
against creation is a case for. evolu- 
tion and vice xrersa. 

With regard to creationist theories 
about life^-^we are in a peculiar po- 
sition/because many people are ^taught 
from c|iildhood that there is a Creator, 
who is to be revered absolutely and un- 
questioningly. When creation theorists 
strive to introduce creation into the. 
classroom as an alternative biological 
theory to evolution they must recognize 
that they"*are required to give creation 
the status of a falsifiable. idea — that . 
is, an idea that loses^ any special ex- 
emption from scrutiny, that is accepted 
as conceivably being* false, and that ^ 
must be continually tested until the 
question is settled- A science class- 
room is not the place for an idea that 
is revered as holy. If efforts to keep 
-reation and Creator in such status, in 
regard to the history of life on earth, 
accompany moves to incorporate them 
into Science teaching in public schools, 
then such efforts would properly be 
viewed as efforts to introducfe religion 
into the cJ.assroom. 

, Th^ evidence supporting and detailing 
the facts and theory abput evolution can 
be found in any introd^ictory biology 
textbook, such as that by William Keeton^ 
(1974)^. The' evidence, however, is com^ 
plex and -multif aceted. This is* why ev*^ 
lutionary theory wili always ren^n vul- 
nerable' to-> distortion by thdse who insist 
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upon a quick, simple review; This b 
essay is not intended to provide a 
descjriptlon of the range of evidence,. 
Supporting evolution. .On the other 
hanS, the evidence against cr^at ion- 
ism, as -espoused -by members of the 
CreatiotrTlesearch Society and others, 
involves relatively simple arguments 
and can be Summarized easily. :* Cf ea- 
tioni^ arguments are few, and they 
are repeated almost withoilt change 
or de^lopment throughout the crea- 
tionist literature of this and other 
decades • Their applicability to , ' 

biological questions depends wholly 
upon a number, of highly que^'tidnable 
or demonstrably false dichotomies. ' ^ 
Creationist arguments can be shown to 
involye significant rety-eats, indica- 
tive of jLintenable hypotheses. By 
treating creatiohism as al alternative 
to evolittion, teachers have an excel- 
lent opportunity to demonstrate the 
yfitrength and usefulness of the evolu- 
tionary model of life as a framework 
for biological investigation and un- - \ 
derstandiag. ^ * 

Comparisons between the views ^of 
creationists and evolutionary biolo- 
gists are also useful bepause the most' 
important change that can occur in bi- 
ology "is a dramatic updating of ^evolu- 
tionary theory and teaching. _The views 
of evolution that I see publicized by 
the creationists of this decade are 
antique views, with little relevance 
to what ds going on in bfiology today. 
They treat the controv^sy between 
evoTLution and creation as if it were 
static — as if .nothing had happened 
since. 1859 — when, in .^act,, evolutionary . 
theory has Advanced steadily since ^ 
Darwin. In 'contrast, creationist 
theory Kas^nexorably retri^ted toward 
sets o|, problems and idea3 pi^ which 
there is yet no significant evidence. 

The^theory of natural selection is 
being used^today to develop and test 
predictive hypotheses about sex ratios, 
sexual dimorphism; sexual competition, -"v 
sexual selection, parental investment, 
nepotisiR, social- reciprocity, groiip-^ 
living, altruism, senescence, rates of 
infant mortality, and other problems 
to ^whxch it was not* being applied 



significantly as recently as a decade 
ago. Unfortunately, high school bi- 
ology teachei^, who completed their 
forpial training in biology before t^iis 
new wave of evolutionary ecology and- 
social biology had begun, are teing 
dragged into ancient arguments and di- ^ 
verted from the truly exciting aspects 
of modem evolutionary biology. 

Some General Remarks AZx)ut Evolution 

X 

The massive volume that Charles 
Darwin published in 1859 resulted from 
nearly 20 years of field observations, 
cpmparisqns, experimentation, and logi- 
cal thougljit about the nature of living 
organisms. In it Darwin expounded his . 
theory of evolution by natural selec- 
tion. In the Galapagos Island region, 
he had noticed thatf species ; believed 
at that time to be immutable, were in 
some c^ses more similar to one another 
than in other cases* ^Sometimes he couldr 
not tell if two populations were parts 
of the same species or parts of two dif- 
ferent species. He also noticed that 
island specie?, or populations, were 
more similar if the islands were closer 
together; and that they were more simi- 
-lar when they occurred, ip different 
climatic regions on the same continent 
than if they occurred in the same cli- 
matic regions on, different continents. 
-These early observations and comparisons 
led Darwin' to suppose that perhaps 
species are iiot immutable after all, but 
changeable, and that one species may 
sometimes give rise to two or more 
spec4>es. Eventually he decided 'that the 
pttoces.s off change involved ^in this spe- 
ciation, or species multijilication, must 
results because variants exist within 
every species; some variants out-repro- 
duce others; and which oneS out-reproduce 
in any ^iven time or place depends upon 
the environment. This process of natural 
selection of ^variants , which he compeared 
t^the artificial selection that man 
Glories out on his dojuestic animals and, 
tMants, would cause populations on dif- 
ferent islands to diverge "unless they 
had chances to interbreed; this^ in turn, 
would cause speciation to happen* jfrhenever 
accidental separations lasted long enough. 

. /. 
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From this reasonable but startling 
'beginning, Darwin w6nt on to even jnqre 
astonishing -postulates, including the 
following: ' 

!• All attributes of living organ- 
isms might be the result of a cumula- 
tive process of natural selection, ex- 
tending backward through time to the^ 
beginnings' of life on earth. 

-2. The major groups 6f organisms 
alive today differ from one another . 
be.cause thev got separated during 
speciati -^cesses in the distant 
. past. 

3. The [entire fossil record is a 
remnant from the operation of heri-r 
table changes, natural selection, and ^ 
isolation in a succession of past en- 
vironments. Significantly , he noted 
that the fossils of a given continent 
generally resemble the living organ- 
isms of that continent rather tlma 
the fossiS^s qf any other. 

From this beginning by Darvin, we 
derive the three major areas of ir.^s- 
tigation in evolutionary biology: (1) 
speciation, or how. species multiply;* 
(2) adaptation, or precisely how 
natural selection works; and (3) 
phylogeny, or the tracing of the pat-' 
terns' of evolutionary ::aage through 
time. For the first several decades 
, following. Darwin it was p-ylogeny, 
and the search f^r^more fossils, that 
were emphasized in biology. Later ,^ 
speciation became enormously popu- 
lar area of investigation. Today, 
thei study of adapta^tibn, or the pre- 
dictive and analytical value of natural 
selection, is pai:amount. 

Darwin'^ combinings of fa^ts, theo- 
ries, hjT^btheses conjectures, specu- 
lations, and^ guesses made sense in 
1859, and theyimake sense now. Dar- 
win's, arguments and his methods have 
.be^n tested, re tested, examined, ^dis- 
^pussed, and refined by perhaps the 
greatest army of diligent and skep- 
tical investigators ever to examine 
any^ testable hypothesis in the history 
of man. No evidence'^is available to 
deny the volutionary process that is 
accepted as the working hypothesis of 
probably more than 99% of the active 
investigators in biplbgy today. Thus, 



biologists pay scant. attention -to the 
arguments of the few anti-evolutionists 
What they hajv^^ learned about biology 
and evolution leaves them convinced tha 
evolution is the f raiftex-^ork* within which 
they -lust operate; they have no uneasi- 
ness that what they are doing will be 
^much affected by anything that couldbe 
said in brief oral debates or dissec- 
tion's of the arguments of creationists. 

Biologists also' know thit, through 
their journals and .professional meet- 
ings, they will root out errors in thei: 
findings. "On the whole, they subscribe 
to jGec^ge Gay lord Si-mpson's simple 
definition of science as a self-correct^ 
ing mect^od of finding out about the uni*- 
verse. ' ^ 

If evolution involved only fruit 
flies and cabbages, creationists' would 
not arttempt to have laws passed saying 
which "theories must or must not be m^h- 
, tioned in 'classrooms * Anti-evolutiohist 
and creationists -are concerned because 
'ultimat'ely the san^. kinds of questions^ 
and tests tfiat Evolutionary theory uses 
to analyze the various'" other organisms 
ija the world are likely to be applied' . 
to efforts to understand ourselves. 
They -retognize the possibility of con- 
flicts between evolutionary theory aird^ 
their particular religious or belief 
systems. -Such conflicts may often occur 
when the two systems of explanation are 
being used ^to explain or reconstruct 
human history.- No conflict exists ^ how- 
ever, between evolution an^ci religion (or 
any social, politicral, or^economic ide- 
ologies) when the latter is concerned 
yith plans or goals for society, or the 
future of hxjman behavior. Evolution is 
an explanatory theory about history. 
Anthropologists, most Of whom accept 
that humans^ have evolved, ultimately 
must examine tendencies toward having 
certain kinds of ideologies as products 
themselves, directly or' indirectly T of 
the evolutionary process. They began 
long ago to investigate religion in that 
fashion. Such investigations • have an 
unnerving aspect. -But they also have 
an intriguing quality. Consider the 
paradox of an organism possessing some 
quality of self-^awareness, trying to 
analyze itself, using for the analysis 
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' the very attributes that are to be 
/ analyzed, when one of the most' prom- 
inent ofth^se "attribuTeiS is -resis- 
tance to. any such analysis.' That 
is the most difficult .challenge we 
are likely to extract from this 
universe for a long, long. time. 

These are the difficult problems 
.that- every thoughtful biology 

• teapher has to consider in order to 
discuss organic evolution in the 
classroom, biecause evolution leads 
inexorably to th^e analysis of human 
beings. In fact, revolutions* in our 
thinking about human behavior have 
already begun, chiefly within evo- 

•lutionary biology; -part of the^ 
evidence is contained in papers 
published by Hamilton (1964-1967), 

•Williams (1957-1975), Trivers (1971- 

1974) , Alexander (1971^1977) West- 
Eberhard (1975), and^ Wiison (1973- ' . 

1975) . Such revolutions can be pro- 
ductive, so long as they remain in 
the realm of open scientific debate,: 
and so long as they never lose the 
quality of self-cortection. But bi- 
ology teachers assume an awesome 
-responsibility when they undertake 
to discuss the relationship of human 
history to human behavior in telrms 
of possible and probable causes, 
including Darwinian or natural se- 
lection. 

A Stateinej2t of Modern Evolutionary 
Theory - • 

Darwinian theory, as used by evo- 
lutionary biologists today, is simple 
to state, difficult to apply, and 
astonishing to contemplate. Thfe 
evolutionary process from which it 
stems derives from the interaction 
of five basic phenomena^ 

1. Inheritance:" All living organ- 
isms (phenotjrpes). are products of 
the interaction of their genetic 
materials (genot^es) with their 
developmental ^(ontogenetic) environ- 
' ments;. these, genetic materials can- 

* be passed from generation to genera- 
tibn unchanged. . ' 

'^.Mutation: The genetic materials 
do change occasionally, and these 



, changes are in turn heritable. 

3. Selection: All genetic lines do 
not reproduce equally, and the causes 
of this variation may be consistent for 
long pe'riods • • 

4. Drift: Genetic materials are 
sometimes lost through accidents, which * 
are random or nonrepetitive in their 

- effects on populations. 

5. Isolation: Not all genetic lines 
are able, for various intrinsic and ex- 
trinsic reasons, to interbreed freely, 
and thus to continually reamalgamate 
their differences. 

These five, phenomena have all been 
'demonstrated repeatedly, and can be 
demonstrated, at, will, as can their var- - 
iou^ interactions. No living things 
have been , demonstrated *to lack any of 
, them, or are suspected to lack any of 
them. Hence, they are the factual basis 
of evolution. \ , 

Of the five main components of the 
' eyolutionary process, natural selection, 
or the differential reproduction of 
genetic variants, is almost xmiversally 
accepted as the guiding force^^ The 
reasons for this assumption, which are 
not widely discussed, but which are 
crucial' to the understanding' of evolu- 
tion, are: f;Lrst, that altering direc- 
tions of selection apparently always 
alters directions of change in organisms. 
->C^though, becausd of genetic speciali- 
zation or the absence of appropriate 
mutants, possibly in. some cases only ^ 
after delay); second, that the causes of 
mutation and the causes of selection 
appear to be independent; and, third, 
that only the causes of selection some- 
times (but not always, of course) remain 
consistently dir^ctipnal for relatively 
long periods . 

Mutations are most often caused by 
atmospheric radiation. Selection is 
caused by an updated version of what 
Darwin termed the "Hostile Forces of 
Nature'': clijnate, weather, food short- 
ages, predators, parasites, and dis- 
eases. This list implies competition 
for resources, such as food, or protec- 
tion' from the other hostile forces; 
accordingly, for all sexual species, 
we must include as a selective factor"^ 
competition for inates, and for the best-^ 
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'mates- * ' - ^S-J.V"^ 

Because" directicms! of imitation Z-*^; ;* 
evijlentiy remain' random in * regard ? 
to directions of-seiectigji '(althou^F^l 
not necessarily in any other respec^3.'.. 
mutational changes as, such are ihde- 
' pendent of adaptation, or the fine . ' 
tuning that organisms exhibit in re- -* 
sponse "to their- physical and biotic * 
enyironments. The Sjame is true of , 
^ gefietic drift, for its causes are 
by definition without cvmiulative 
directional^ effects on the genetic 
materials'. Thus, as evolution pro- 
ceeds mutations must increasii^gly 
tend t'o become deleterioite , ^ and 
their rates have likely been* severe- 
, ly selected downward. Also^ direc- > 
tiongl evolutionary change has to ' 
be caused by directional selection. 
The only apparent exception is the 
* concept of selection suddenly b'e- 
r coming absent in the environment of 
a complex •organism\7ith mutational 
changes then. leading to steady re- 
ductions in complexity. Although 
this effect has sometimes b'een pos- 
tulated when "some particular selec- 
tive pressure has evidently disap-. 
peared (e.g., reductions in size 
and complexity of human teeth with 
the advent of cooked food, or disap- 
pearance af eyes in cav% animals), 
such case^ are more appropriately 
explained as changes in directions 
of selection. In n6 way do they 
support an argument that selection 
•itself somehow mysteriously disap- 
peared from the organism's environ- 
ment. When one direction or force 
of selection is removed from the en- 
vironment of a speciesr^ the ^ef feet is 
to cause other previously opposing . 
forbes to become more powerful or 
effective. 

These are . the- reasons, then, for 
the common tendency to refer to^ the 
theory of evolution as the theory of 
naturacl selection. They include ' 
the assumption that long term jevolu- 
tionary changes result from t'he ef- 
fects of natural selection across 
long periods of time (see arguments 
below on this question) . Refinements 
of evolutionary theory since Darwin 



havejchiefly invplved new understanding^ 
of 'adaptiveness from short-term studies 
of the"' selective process,, and , compara- 
tive sttLdies i>f/f^nction.. The results \ 
of these'^ studies lead'iig to' the cpnclu^- 
'sdon that to apply evolutionary . theory 
' we must-* focuS our attention on the . . 
causes and" effects 'of d'Sif erential 
reproduction. • 

Modern Creationist Argvinents 

^ ^Following is 'a list of the usual ^ 
creationist arguments.' All of theb y^ay 
be foijnd in the controversies ' of tho^ 
nineteenth century and the early ^en- 
tie th century, as- well as in the more 
recent references cited earlier. These* 
arguments include: (1) Information can 
be divided into facts and theories'. (2) 
Evidence can be divided into that 
which is conclusive and that which, is 
only circumstantial. (3) Kacts are!, de- 
rived orfly from conclusive evidence; 
and (4) ( Conclusive evidence comes only 
. from dixect observations and experi-- 
"ments. (5) Since the essence \of science 
±i repeatability-, and (6) Repeatability^ 
necessarily" involves experimentation, 
which can only be carried out through 
direct observation, then (7) If a con- - 
elusion does not come from directly 
observable phenomena, it is not scien- 
tific because the evidence ijS only 
circumstantial. Hence, (8) Comparative 
study of the present , cannot lead to 
factg about the past; (9) Darwin's 
' comparative method,^ by which he "dis- 
covered" evblutilon and speciation^ is . 
neither scientific nor conclusive; 
'and (10) We cannot stildy the past sci- 
entifically, especially hot . the distant 
past. (11) Questions about life can 
also be divided into "mechanisms" and • 
"origins," or "means" and "ends.'^ (12) 
General e'cfolution or macro-evolution 
(ends) cannot be equated with natural 
selection, special evolution, or micro- 
evolution (me'ans), for '(13) Natural 
selection deals only with mechanisms, - 
not with origins, and (14) There is no 
scientific evidence about the origins ' 
of kinds of life. (15) Evolution 
refers *to a progression from "amoeba 
to man" but (16^ Selection cannot be 
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demonstrated to cause new organisms or 
new species; rathar -it sis (17) Just a' 
vai*iatlpn dnr^a* limited set or themes • 
0-8) Change, in liviug ' things can tbus • , 
be' divided inter V^ithin-kinds" change 
ahd;^''between-kinds;" chtoge. (19) Only j 
"wi thin-kinds" change can be observed 
directly; and (20) There are no genetic 
connections between major groups • (21) 
Mutational* changes . do not l-ink major 
groups; nor do chromosomal rearrange- • 
ments. or ploidy. Therefore, (22) 
Natural selection is -different from - -\ 
evolution, and (23)^ There is no sci^ 
entific evidence about "between-kinds" 
change. (24) The fossil record, which 
might be xised to -support . evolutionists 
on -the gradual nature of evolution, is 
woefully, incomplete; (25) What- is miss- 
ing, are all of the links or postulated 
Vintermediates betweeil major groups. ^ 
•ffe.6) All known dating methods are i;io- 
toriously inaccurate; and (27), There 
i^ evidence bbth of a widespread 
flooding 'and of overlap of man with 
trilobites. (28) Evolution also means 
progressive change, but the only real 
source af variations upon wh'ich selec- 
tion can act are mutations, and (29) 
All mutations are deleterious, -as is 
witnessed by the reversio^^^t^.^'die 
"wild state'' by' all organisms once 
they are released from artificial 
selection.. * Therefore, since (30) All 
known change in life is degenerate 
(because all mutations are deleterious) 
and (31) ;known change in non-living 
matter uii^er natural conditions is, - 
also from complex to simple, (32) It' 
is doubtful whetl^er even natural se- 
lection can be used to explain any- 
thing at all about life. (33) The 
scientist is like a fisheinnan who 
uses a two inch mesh in his net; he 
cannot catch fish tinder two inches 
in size. (34) Creation .is the su- 
perior theory because ^it accords with 
the gaps in the fosfeil record and 'can 
be . used to ejcplain every difficultly 
that confronts an evolutionary theory. 

Permeating these- arguments are three 
principal 'themes • The first is^ the 
idea that there are J)asic dichotomies 
in the nature of questions about the . 
historj^of life, and 'that although: ^ 



support for* a selective mechanism of 
^ short-range* or minor change may be 
[ justified, nothing Is thereby ' suggested 
•about: long-range car major change (see 
arguments :l-23''^- 33) * -The. second is the 
'argument' that the fossil record 'is. es- 
sential to evolutionary tjieory, yet is 
incomplete in ways ~that -support crea-' 

* tion and diminish evolution (24-27) . 
"^The third is the assertion that all mu- 
tations are deleterious and all change 
by selection therefore degenerate unless 
it results from' created variation as 

- opposed to environmentally induced mu- 
tatix)ns or novelties ^28-32) . 

Refuting Creatzqnist Dxchatomifss ^ 

Facts ^and theories are not separ^ed 
by a jnaglc line. There is no magical ' 
or prof qund^ difference in what one dcTes 
with these two concepts. Scientist^^-N^< 
deal In probabilities. Arbitrarily; 
scientists have chosen the levels of / 
95% probability and 99% probability as 
ap^^ropriate confidence levels in sta- 
tistical knalyses of t^ir data. They 
require that the results obtained in 
their tests are only^ 5% or IZ likely ^ 
tp have resulted from chance alone. 
Tliey caTl this a positive"^ result, even 
tiough something remains unknown about 
the situation that somehow acd^>unts for 
that last 5% or 1%. Such a .result 
does not mean that the problem is 
solved. It simply means that one can 
proceed to the- next step. in. the investi- 
gation with some confidence^~95% or 9$%, 
to be "exact." 

The creationists' arguments suggest 
.that a fact is something . that, once 
discovered, is kept forever like a coin 
or a preserved butterfly. Not so. 
Nothing is irreversibly factual. Any 
fact may turn out not to be a fact at 
all; and in scientific investigation 
the only useful thing one can do with _ 
a *f act is to use it to build better or , 
more complete explanations. What re- 
searchers do with facts is establish 
the next Xj^^ of hypotheses. ' And if 
their "fac^* proves viilnerable, they 
discard it and start over. It is a 
fact that 100% certainties are obvious 
only in useless -tautologies such as: . 
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Hairless men have no hair. • It is a 
fact that life insurance companies # 
make money by operating on probabil- 
ities. . * . " ' /. 
Conclusive evidence and circum^ / 
• stantial evidence are, not separated 
by a magic line* ^Creationists dis-^ 
tinguish between what they call ' ■ * 
direct or conclusive evidence! and • ^ 
circumstantial evidence. ' So do . 
courts of law. But there is: a l^rge - 
difference. Courts admit that no 
magic line separates the two. --Sbmer- 
times one cannot tell if the evid:ence 
is direct' or merely circumistantial. 
>k5reoveiH. courts recognize that facts 
can derive from circumstantial evi- 
dence. People are still sentenced • 
on circumstan-tial evidence. 

•We do not know who' our relatives 
are from direct knowledge; we must 
rely upon what others h^ve-told us. 
Yet, we all consider that we know 
Such things beyond significant 
.doubts. In all likelihood n'o one 
ever did an experiment^ on whether or 
not the- sun would rise the -next day, 
yet we regard it as a fact that the 
sun rises ea!ch. day. We do so be- 
cause we have repeated the observa- 
tion so many times as to render com- ^ 
pletely. trivial the likelihood that 
it is accidental or random; but we 
have not thereby elimipated the pes-. 
sibility that the sun will not rise 
tomorrow. ^ " " / ' 

There is no fipdamentalf difference 
^between the comparative method and 
the experimental mstho^ in\biology. 
Both experimet^^ and comparative . ^ 
studies attempt^ to discover statisti- 
cally significant '^differences b^^een 
sets of^^observaticms. The distinc- 
tion is not in the amouxit of contrpl- 
or the precision of the results, ^^t-* 
in the presence absence- of manip- 
ulation and in the usual kinds of 
controls employed." In experimenta- 
tion, we^ deal witli phenomena that can 
be manipulated, sometimes to' make the 
comparisons easiei: or quicker, or^. 
more likely to yield unequivocal 
results. We depend upon comparisons 
without manipulations. 'when we mustr-, 
when, ^f or example, we are. dealing 



;with long-term, phenomena, or with 
'" variables \?hosne effects cannot be . 
^/^^ ' ^ ^eliminated ^d'so'must somehow be* 
/randomised,. . ' ' 

^ The ideal test of the effective- 
♦ . rn^s of seat belts in reducing dele- 
, ;t^erious effects of automobile accidents 
■would-be experiments in which groups of 
identical automobiles driven by* groups 
' .V ;pf .drivers identical in weight, height, 
>v :cUii attributes were caused to^ 

■ ^^ 'have.,' identical crashes. We cannot set 

* up^} stich experiments, but we do not" 
, simply give^ up on making decisions-* 

about $eattbelts. Instead, we search * 
for other methods. Experiments with 
% ^^ummies and animal substitutes are use- 
\ .ful. -But' the most import^t informa- 
— ; — tion- probably has come from comparisons 
^ of -Hxnp'lanicLed acc4-dents "^in which seat* 
-belts'^atre (1) used and (2) not used. 
Such cpmparisouff'' represent precisely 
,the\kin:ds^ o'f , studies used by evolution- 
•^riets to. solve problems about long-term 
processes By iaaking appropriate . com- 
parisons;^ We use-, the inatural experiments r 
just as -Darwiii developed the theory of 
natural - selection by ' comparing various- 
ly diverged populations^ with varying 
likeliHbo<fs of exchanging migrant indi- 
; . viduals. . - ^ 

The problem with natural experiments 
is that they are not designed to answer 
the particular questions we want to aji- 
swer. Sometimes, we can -answer a'-ques- ■ 
tion more precisely with specially de- • 
signed experiments. It is not the pre- 
cision of the^ results that repreflients 
the dif f erenceMietween the compari^ve 
Method and thq i-eKperim&tal method, how^ 
ever, but the cfe faculty of discovering 
how to *make the natural experiments 
answer our question. ^ This inyplves 
chief ly the manner in which we control 
the experiment not its precision. One 
controls a natural expe^ment "hot by 
eliminating' the ef f ects *of irrelevant 
^or confusing variables , as in a labora- ^ 
tory experiment, but by randomizing 
them. ♦ V ■ - 3 

Creationists' distinctions between^ 
origins and mechanisms depend upon all 
the other dichotomies. One must always 
ask: Origin of what? How does one. tell 
whether he is talking about origins or 
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mechanism^? can sometimes demon- 

stfa.te that dif^ferences between traits 
'in organisms .are due to genetic dif- 
ferences thajc derive from mutations, ^. 
and some crea^tionists do not *deny thi? 
But they -distinguish between origins 
of major organs, or ma j6l^ traits, and 
mechanisms. Moore (1958) argues that 
it is scientific to require the evolu- 
tionists to reconstruct' each case of 
speci^Ltion/ Unless one can tell pi 
cisely how and Vhen and where each 
species formed he "suggests, to talk 
about speciation as' a process is tin- 
scientific. Furthermore, since these 
questidft^ about^ long-term events like 
'formation of major ^organs or specia- 
tion, cannot be answered^ Moore con- 
tends that such events must be as 
easily . -attributable to creation as 
to evolution. 

Requirements that every case of 
long-term change be reconstructable 
in detail from direct observation, 
however, are approximately as scien- 
tific as suggesting that life insur- 
ance companies cannot make money un- 
less they know\how and when each per- 
*son insured is going to die; or that 
We should not fasten our seat belts 
until the ideal experiment, described 
earlier, has been carried out: Insur- 
ance companies in fact make.- money by 
knowing on avera'ge when deaths are 
'likely. Evolutionists make progress 
in understanding the attributes . and 
history, of living organisma using 
the ^ame. kinds of information." 

^^ytion of false dichotomies in 
efforts to employ creatdon as a theory 
explaining life has fbr'ced creationism 
to undergo significant retreats • - Cre- 
ationists argue as though evolutionary 
explanations and creationist explana- 
V tions are both static, neither advanc- 
ing and neither retreating. This is 
not true* ^With the adoption of an , 
attitude demanding (and admitting) 
verifiable evidence both for evolution 
and for creation, creationists were 
forced to acknowledge existence of the 
process they came to call; "micro-evol- 
ution." "Micro-evolution", is synony- 
' mous with the evolutionary' process 
evolutionists theorize' can be pro- 
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jected in a ''unif ormit^rian fashion to 
.explain "life in/general. This left 
^the creationists def ending^creation ^ 
oql^ against "macro-evolution" or 
long-term: change; which they argue ' ^ 
cannot be investigated scientifically » 
Ironically, DarWi^i, i^orant of both 
tlfe genetic basis erf life .and the ^ 
nature of mutatioi^al change, modelled * 
the" long-term process of speciation 
by 'comparing ne§r and dis4:ant island, 
^species as early as 1837 <Lack 1961;, 
and may have been led only Subsequently 
to his theory of both^ short- and long- 
term change by selection (Darwin 1859) 
and the^ slow divergence of populat;ipns 
in different .localities with differ^fent 
constellations of selective forces* 
Distinguishing macro- and. micro-r 
- evolution forced creationists to draw 
the line between these phenomena. In- 
itially,- they drefw this line between 
"wlthin-species"*- and"' "between-species" 
changes, contending that these two 
kinds of changes were not due to the ^ 
same phenomena 'because species were 
products of creation. As biologists' 
understanding of species, developed, 
however, it Ipecame clear that although 
species ordinarily do not interbreed in 
. nature^ they can often be caused to do 
so by alterinjg their evnironments or 
forcing them together in the laboratory. 
^In general, the more similar two species 
are, the more likely it is that they can 
hybridize' and that the hybrids will be 
fertile. Thus, ^.no absolute genetic gap 
' exists at the species level. It is also 
well known that when two different in- . 
dividuals in the same species are mated 
to pro<iuce hybrids, the hybrids are 
likely to be ^termediate in some char- 
acteristics, like one parent in some 
charactetis^tics, and like the other par- 
ent ±r;L others. The same is true when 
two species are hybridized. ^ 

Moreover, every ^biologist studying 
species in any group of organisms finds 
some populations for which there is no 
way of deciding whether or not they 
have achieved full species status, re- 
gardless of how that criterion is estab- 
lished. Therefore, every degree of dif- 
ference, evidently down to the level of 
individual mutations, exists between 
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diverging 'popxxiatiohs ; and there are 
numerpiis cases in which the' irreversa-, 
.bility of the divergence ofpopula- 
. tions is- uncertain, depending,, upon ^ • 
-external environmental ev^nt^ such as 
the permanence of geographic, or eco- 
s^ogical barriers, which* are Hot ^ 
' entirely predictable: :r ^ : 

Contrary to creatioiiist arguments,' . 
all of these facts indicate that thfe 
differences betweeji species are, 'like ' 
those between individuals- within a 
Species, simply accumulations of muta- 
tions. Thus., the idea that reproduc- 
tive barriers* between-* species are the 
result of anything alien to the basic 
'evolutionary process as we know it, 
is unsuppor table; evidence for the 
opposite conclusion is abundant. 
• * In view of this evidence, support- 
ers of a theory of creation have re- 
treated ^inV^o ways. First, they 
have centered their defense; farther up" 
-the taxonomic hierarchy^ sometimes 
referring to the. genus rather than the 
species when speaking of the probable 
products of creation. Second, they 
have tended to become vague .about the 
exact level at which micrd- and macro- 
evolution become distinct from one 
another, often speaking of "wi thin- 
kinds" and "between-kinds" change 
without -defining. kinds J In-still \ . 
other instances, they suggest that ' 
what was created, orVhat evolution-" - 
axy theory cannot explain, are 
'•major* groups." 

The. species concept, with all its 
difficulties, has the real correlate 
of reproductive isolation under 
"jaatural 'conditions, sometimes diffi- 
cult to apply, but directly observ- 
able whenever the species involved 
breed at. the same times arid places. 
Genera, on the contrary, are simply^ 
groups of species placed together^ 
because of overall §imilarity, with ^ 
generic limits a matter of opinion 
and convenience in classif ication* 
-In fact, hybrids between species be- 
'""longing to different genera are com- 
mon (Gray 1954; 1958), and hybrids ^ 
have even been obtained between 
species of fish belonging to differ- 
ent families (Hubbs and-Drewry 1960). 



Major grouper are even less^definite, 
;and f-ewer in^ number. A creationist" 
theory restricted to "major gx'cups" ^ 
is/much- less important thlan' one _pre- . 
sumed to account for lower-level- 
-group^i and too indefinite, to be 
meaningful • . • 

Sometimes, alterations of our ] 
views about presumed . long-term trends 
in evolution, such as orthogenetic and 
"progressive^' trends, the idea that 
ontogeny recapitulates phylogeny, or 
the particular pThylogenetic construc- 
tions proposed, for c.ertain':gfoups 
^ (e.g.^ horse?; ^see Macbeth 1971)-. hav6 ^ 
- bee^ regarded as, casting doubt on ev- 

plutidnary theory in TgeneraL. Such 
, arguments lacfe foundation becfause it 
is highly unlikely that anything as 
comi)lex and poorly' documented as the 
^lojig-term history,. of life could be xe- 
qoristructed withotit- many errors and 
^Ise starts; and the revisions pro- 
posed do not Suggest causes other than 
natural selection . Moreover , every 
time Supposed special features of . - 
long-term evolution like orthogenesis, 
progress, and recapitulation are dimin- 
ished in importance or eliminated^, the 
argument is strengthened that macro- 
evolution is nothing but. micro-evolu- 
tion ^ov ^ 
When 




time 'Spans. 
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^^^^ must ^constantly re^ 
trgat, thiT^^fe|ri.dence in favor -of its 
alternatives. this case, it is. not 

only clear that there is, no definite 
\ line between natural selection and evo- 
lution, but that creation must be ap- 
plied at some entirely different level 
in'thi^ universe than that' of explain- 
ing existing traits- and kinds of living 
organisms i£ it is to remain a viable 
idea. • ^ \ ■ 

Evolution and. the Fossil Record 

The fossil record is not really 
.necessary to defend an evolutionary 
explanation of life.^ Nevertheless, it 
is extraordinarily supportive of evo- 
lution. In terms of whether or not 
long-term^Mevolution by natiuiral s^elep-' 
tion has occurred, there simpiy are np 
significant problems, just as there 
are no real missing links between »man 
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and proto-maii. The important point 
is not exact datas, exa<i:t sequences, 
or dir^btionality of changes. The 
dates themselves, or changes in 

^ dating, are not .challenges to evolu- 
tionary theory, though they are often 
so headlined in ther newspaper s\ • ' The 
important points ar"e two. First, 
dates, sequences, and directional 
changes; as known, generally accord 
with one another. Estimates of tel- ^ 

\ative ages based on location in the 
ground roughly match the estimates 
of relative age based on the nature , 
of the fossil. When isotope dating 
methods became possible the relative 
ages determined by those methods for 
the most part matched what had al-- 
ready been learned. Yet the chances 
of the above three ^Kjjjjplex -kinds of 
data matching by accident, "in the' 
fashion required to support evolu-- 
tionary theory, - are infinitesimal. 

The second important point about" 
paleontological evidence is that du,e 
to the incompleteness of the^^-data 
and the imperfection of the methods ; 

,of measjurement available at any given 
time, it is entirely predictable that 
slight mismatches of fossil data will 

- occur. Moreover, increases in num- 
bers or- prominence of such cases - 
should occur sometimes when new data 
or methods are acquired. Such incon- 
sistencies do hot support evolution; 
neither do they, negate it. ,They al- 

.ways must be considered in light of 
the overall consistency of paleon- 
tological 'evidehce and the apparent 
incompleteness.,of data on the par- 
ticular problem involved. Most 
important is what happens to such 
cases after they have been identi-. 

""fied.. Do they tend to disappear as 

jnore knowledge is gained? Such - 
trends cannot fail to support evolu- 
tion. In the face of such' trends 
even the persistence of a "hard- 
core" 'of inconsistent cases fails 
to detract from evolutionary, theory. 
Horeo.j^r to support . a creationist 

•theory an opposite trend wdiald tB|>>. 

'require^: a growing nuniWer of c^^s- 
inponsistent with evolution that 
fall into a definite pattern sup- , 



' porting a creationist explanation. 
Such a pattern already exists t a' sup- 
port evolution, based upon thousands 
of separate. cases . . Hundreds of new 
. ' paleontologicai> 'discoveries- are" made 
each year by hundreds of ., paleontolo- 
gists competing with , one another tfo . 
discQve^ what really^happened'^ during 
- the history of life on earth. The 
♦number of problems solved by these 
discoveries far 'exceeds the number ^ 
raised. ' ■ . . 

Gaps exist in the fossil record 
. for the following^ reasons: 

l.rNot ail species are preserved. 
2» The more time that* has elapsed, 
the more chance there is for loss. 

3. Earlier animals tended to be 
softer and small, hence less likely 

' fossilized. 

4. Evolution -is sometimes more 
rapid,, giving less opportunity for 
fossilizing some jof- its stages, 

.Gaps exist between major groups 
because: - 

1. We' define. groups ^s those be- 
, tween which gaps still -exist. 

2. Intermediates between major . 
groups, as one would expect,' tend ' , 

to be -more ancient than those between 

■ '' ' ' ■ . 

groups lower in the t axon omic. hier- 
archy' and accordingly^ more ^recent ; 
hence they are- less likel^navaiiable 
' ' as fossils . . ^ , 

We reconstruct the past just as we 
predict tlie future. Our information 
is incomplete, in each case, and we 
1 ' can gain new evidence in each case 

to test a model or a prediction. Com- 
plaints are made abo.ut 'reconstructions 
phased on sequences developed from data 
fragments from different .places. Per- 
haps it would be optimal to be able to 
reconstruct a complete Sequence from 
one. beginning 5 - but we really have no 
^ reason to expect animals to have been 
fossilized, in perfect arrangements, for 
such a purpose. To -argue that the past 
cannot be- -reconstructed is even less 
reasonable than to argue that the 
future cannot be predicted. * 

Moore (1974) says that a "major pre-- 
diction of creation theory is that 
ther^'^^ill be gaps between^ distinct 
kinds of forms of living animals and 
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-plants, with -different degrees -9 f 
variability withirr known kinds .of 
animals -and plants. But does sucKJ 4 
- a theory^ predict what kinds of gaps 
\ will/ occur?' Evblutionary^ theory 
"predicts correj^tly that' there 
should be more fossils of bony and 
shelled animals and more gaps in 
soft-OX)died forms, more fossils of 
recent Aforms and fewer of more an- 
cient forms, ani erratic gaps be- 
cause of irregular spacing and . 
varying severity of environmental 
catastrophes and^ changing rates of 
evolution in different circumstan- 
ces. 

If as time passes, no one finds 
an exception to meet Darwin's chal- 
lenge of universality, the-theorj^ 
of evolution by natural selection 
is further'' confirmed. As addition- 
al fossil discoveries continue to 
increase the number of attributes 
of organisms for which extinct in- 
termediate forms aire known — such 
as kinds of legs and wings, sizes 
" and kinds of skulls — it becomes 
-increasingly probabf§ that the 
structures of organs for which no " 
intermediates between extant forms 
-are, known were also once represen- 
ted by 3.ntermediatds. As the pro-, 
portion of living forms unrepre- 
sented by extinct forms is steadily 
reduced by fossil finds, as has 
happened continuously since Darwin's 
theory was first published, ' the 
thi^ory of gradual^ evolutionary J 
change -is .incx'easingly sup^rted. 
Whenever a' specific gap used by 
creationists as evidence of crea- 
tion' is :filled,' the power of 
creation as' an explanatory^ theory 
is further diminished* ^ \ 

' Erroneous Aspects of Creationist. . 
Descriptions of Natural Selection 

Change by natural selection is 
n^t ,degenerative . .Creationists 

a: 

.^s created, that all 
are deleterious, and that 
all change by selection acting on 
mutants must be degenerative; 
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These arguments iare - paradoxical for 
several reasons, including:-.', . . 

1. Selection can ,be shown to act 
^'upon any existing variations as well^ : 

as upon demonstrably novel mutations,' 
; simply 4>y altering the environment. 

2. Some new mutations can be shown 
to be identical to alleles already ex- 

. is ting (mutations are evidently recur- 
/rent). . 

3. What iS' deleterious in one en- 
vironment can be shown to be advan- 
tageous in another, - 

Thus,, a lin^ cannot be drawn between 
existing variation that might have been 
created i and that introducted by recur- 
^ rent: mutations, and whether a variant 
is advantageous or not depends entirely 
upon its environment and not upon 
whether it is a part of what appears' to 
be the exis-^ing ^'natural" variation^ 
within a species or a known recent 
/iSutant. 

Change by natural selection is not 
. progressive ^ except in the sense of 
improving adaptiveness. There is no 
implication of. progress from simple to 
complex, from amoeba to man, nor is 
there any sense of better of worse,* 
except in relation to adaptiveness to 
the immediate - environment . Accordingly , 
changes from complex to simple in 
modem organisms are not evidence 
against evolution but cases of evolu- 
tion. When organisms that have been 
selected by man are released from that 
selection they are being returned to 
the environment ^ere their original 
attributes were acquired, and through 
natural selectlton their original traits,- 
or similar traits,. once again become 
prominent." ' ^ 

Natural selection and not creation- 
ism leads to testable theories about 
the evolution of many aspects of life. 
What does it mean if such phenomena as 
sex ratios, amounts of sexual dimor- 
phism,, and correlation between breeding 
systems and parental behavior can be" 
expjLained by the same theory in animals - 
as different as primates, ungulates, 
and pinnipeds* (Alexander, et al. in \ 
^press) . It means that the theory has 
■general applicability. It also means 
that we have probably found out about 
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something 'that "has been happening * 
•gradually -in -each of these "groups 
for a long time, beginning long be- 
fore anyone was watching* them. The 
onlTy theory, -that has^ jsuccessfully 
maae sruch predictions is ilaturai 
.Selection. This indicates that 
natural selection can be extended 
into 1 the past beyond our power^ to 
ol)S^4ve its action directly* ■ Con- 
'Elnuous ranges of variation in 
characters involved in phenomena 
like sexual dimorphism can demon- 
strate that sexual dimorphism 
evolves very slowly. So from the 
study of adaptation aS -well as the 
study of specia:tion we can success- 
fully link short- and long-term^ 
evolutioMry changes and prove that 
the two ar&xnot different. 

Darwin (1859) specified the means 
for" falsifying the idea that obser- 
vable small changes lea^ to large 
changes which take so long that they 
are not directly observable: "If it 
could be demonstrated that any . com- 
plex organ existed, which could not 
possibly have been ^ formed by ntmier- 
ous. Successive, slight modifications, 
my theory would absolutely break 
down." - . 

Hybridization experiments showing 
that big differences between species 
are due to differences in large num- 
bers of- separately heritable genes, 
as well 'as the general, relationship ^ 
of genes '^to the development of the 
phenotype.,^ndicatB that Darwin *s 
next statement, "But I can-iind no _ 
Such case,^' would represent the cpn- 
clusion to which modem biologists 
would also be drawn. Similarly, the 
alte'ration-of complex organs by 
matings ^of individuals in which the 
organs differ slightly is a clear 
Support for the idea that such or- 
gans have evolved through accumula- 
tions of small changes. 

Evolutionary theory invokes only 
demonstrahle mechanisms. A funda- 
mental difference between evolution 
and • creationism is that creatipnism 
invokes processes and mechanisms 
that cannot be demonstrated, and 
that no one has ever observed; evo- 
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lutionary theory predicts on the basis 
of processes and -faechanisms tfhat every- 
one 'can observe -and verify today. Evo- 
lutionists do not argue" or require that 
no unobserved or unobservable, unveri- , 
fied or^unverifiable processes 'and . . 
mechanisms can possibly occur. They 
simply build their models on the b^asis 
of the obser^/able and verifiable, and 
continue to test those models. As long - 
as predictability keeps on increasing, 
they keep on refining and adjusting 
their models and testing the new ver- 
sions. No creationist has suggested an 
alternative testing procedure. 

.Natural selection is not an iintest- 
able hypothesis^ A common ^objection to 
the theory of natural selection is that 
it is a tautology: In survival of the 
fittest, the fittest survive, Why'do 
they survive? Because they are the fit- 
test. The circularity of these state- 
ments has led people to say that natural 
selection explains nothing bemuse it: 
explains everything. Some of the . same 
people "also say that Darwin did not 'pro- 
vide a means of falsifying his hypothe- - 
sis — that he did not tell us about any- 
thing that could not be true if natural 
sej!ection occurs. 

We can dismiss the latter contention 
and introduce a compelling and provoc- 
ative aspect of evolutionary theory by 
considering a bold challenge issued by 
Darwin (1859); it was: 

If it could be pro\red that any part 
of the structure of any one specie^ 
\Jiad been formed for the exclusive 
g^d of another species, it would 
anniJfilate my theory, for such 
could not have been produced through 
natural selection. 
Darwin thus provided, in 1859, a^ 
means by which his theory could be fal- 
sified, and he so identified it. (He 
said, in effect, -that his theory, if 
correct, should explain everything o2?-- ' 
servable but; noiir^ery thing imaginable. 
Moreover, he did not say that an excep- 
tion to his view of adaptation would 
weaken or diminish his theory, rather 
that it would annihilate his theory. 
Darwinian theory thus demands 'a selec- ^ 
tive background for the traits of all 
organisms and simultaneously rejects 
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the ppssi ity of certain, kinds of^; 
' altruism as evolved adaptations (but 
does nof thereby eocclude them from . 

. the behavioral* repertoires of modern 
humans, wh^o need not be bound hy ^ ^ ^ 
^their evolutionary^history) . In 
other words. Darwinian evolution was, 

" by Darwin himself, placed in a maxi- 
mally vulnerable position by his 
clear exposition of what is required, 
of living things if it is to be up- 
held. ^6aT^in did tell us how to 
fal^sify hid theory. 

Although DanrLn spoke only of 
"structure" we are obviously forced * 

. to expand the challenge to include 
all traits, whether morphological, 

/'physiological, or behavioral. Al- 
though he ' spoke only, of altruism be- 
tween 'species we cannot avoid the 
fact that all forms of genetic or 
reproductive altruism within species 
are also contrary to evolutionary 
thj^by, and should exist only as a 
refej^t of accidents, -or' sudden en- 
vironmental * changes rendering an 
organism temporarily "maladapted." 
The human environment, however, in- 
cludes our ability to reflect con- 
sciously and plan deliberately; we 
can thwart the adaptive background 
of our genes. • 

One more thing needs to be said 
about the supposed circularity or 
tautology, of the phrase "survival ofs^ 
the fittest." If we never could,^ pre^ 
diet differential survival of repro- 
duction, ^^bjj^could only analyze- it 
in retrospect,, this criticism would 
be justified. Of course, this 'is • 
not so. We. can make countless ac- 

V curate predictions from variations 
in the attributes of organisms, such 
as in an environment including sharp 
eyed hawks and a whitjB sand sub- 
-strate,. white mice will out repro- . 
duce black mice. Thus, thK concept 
of natural selection does noE^re- 
quire circularity. ' ^ 

Darwinism is not an ideology. 
Darwinian natural selection may pro- 

"^vide the core item in analyzing the 
causal history of the traits of liv- 
ing organisms, even including the 

/general patterns of human behavior 
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and culture. I think there is ample 
'evidence making this aii appropri-ate 
hypothesis. On the q^ther hand, ^ it does 
.nof follow, in "any sense whatever, that 
Darwinism provides ^ basis for the con-. 
structioiV -of ' desirable -.political', ecpn- . 
omic,"^ 'sociarl, moral or ethidal systems-^ 
to be "employed now or in the- futijre.' 
Darwinism's usefulness in these regards 
remains strictly in ^he realm pro- 
viding information that will assist hu- 
mans in developing whatever system they 
-may elect to strive for- It has no 
role in determining the nature of that 
system. 

Conclusion 

• ) 

* When one is a member o-f'^ a frustrated 
minority, it is tempting to seek to 
force one^s views on ^others. A society 
Such as ours must constantly guard ^ 
against such efforts if it is to move 
toward openness. Some creationists 
have implied repeatedly that (-society 
is already closed because editors will 
not publish their papers. It is' easy 
to believe that critical referees are 
wrong and that one is being persecuted, 
and sometimes "both complaints are well 
founded 5 But there are numerous scien- 
tific publications, and scientists do 
not usually seek to get laws passed to 
protect themselves from criticism. 

No laws were ever passed saying that 
evolution had to be taught in biology 
courses. The prestige of evolutionary 
theory has been built by its impact on, 
the thousands of biologists who have '^w; 
learned its power ^d usefulness in the 
study jof living things. No laws need 
to be passed 'for creationists to do the 
same thing. Recently creationists ^. 
have reiterated that all they want ^ is 
Jio" resolve these issues on pup:ely sci- 
entific grounds, but their behavior 
with regard to the law suggests other- 
wise. Moore (1974) in asking whether 
there is need for legislative interven- 
tion, implies that such legislation may 
be the only way to "true academic free-\ 
dom" unless high school biology teachers 
start teaching creation. 

The greatest threat to society arid 
to our children* is vnot whether students 




are .exposed to' wrong xdeas-^aftfer all, 
many high-schpol biology students are 
legally adults wi.th"YO ting privileges 
and^^ail high^sTchool biology students ^ 
Irave already been exposed to many 
Vrong ideas. *. What is* important is 
whether eath has been taught how and'* 
given the freedom to test -^new ideas,' 
evaluate themi and respond appropri- 
ately.. The question of whether evo-^ 
lution or creation or both are men*- 
tioned» supported or taught in^any or 
all of the schools is trivial by comr- 
p^rison. As long as biology teachers 
conduct their courses, in tl^e spirit 
of free inquiry, open debate^ and- 
self-correcting^ searches for predic- 
tive theories \ and repeatable results, 

''no parent need fear that his or her 
children are feeing subjected to any- 
thing' but the best kind of prepara-* 
tion for life in the technologically 
complex and socially demanding socir 

r^ety in which we live. 
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